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TFIHE present work has been prepared with sole reference to a business 
education in its higher departments. To this end, subjects which 
have been fully explained in the author's elementary works, or an 
equivalent, and with which the student is supposed to be familiar, are 
omitted, and he is introduced at once to the subject in hand. All 
irrelevant matter is rejected, and that which helps towards the accomplish- 
ment of the object is adopted. 

A large amount of valuable business information is embodied in a 
concise form, and presented in a manner to be easily Lnderstood. In the 
fundamental rules, many labor-saving methods of operation are given under 
the appropriate name '* Counting Room Methods," so called from the 
fact that rapid computations are so generally practiced by expert account- 
ants. These methods may be applied, not only to the examples given 
for illustration and practice, but to every operation involving the simple 
rules, and will often greatly facilitate arithmetical calculations. 

A variety of business forms are introduced, and their nature and uses 
explained, in order to assist the student to an understanding of what 
constitutes an important part of a practical business life. The manner 
of keeping Book Accounts, Averaging Payments, Partnership Settle- 
ments, etc., are fully explained and illustrated by examples from actual 
business transactions. 

The chapter on the Metric System of Weights and Measures is 
made prominent in the body of the book, and includes all the latest 
recommendations of the Metric Bureau. Examples involving a knowledge 
of its applications are freely scattered through the book. 

The subject of Analysis, the business man's specialty, enters largely 
into the elucidation of every subject, and has an entire chapter devoted to 
its various applications. 

The facts and methods given on many commercial subjects, have bft«^ 
procured from reliable persons who are tAoroughX'y "teTaed. \s\.^«« ^!Rs^«Kr^ 



m 

IV To Teachers. 

departments. They are therefore avJthenJtic business /oef 9, aud in accord* 
ance with present usage. 

Special care has been devoted to the chapter on Stocks and Bonds, and 
to Stock Exchange business, which is a full and reliable summary of 
afiairs as now conducted on the New York Stock Exchange. The 
examples embrace true specimens of daily operations in Wall Street. 

The chapters on Banking, Clearing Houses, and Custom House busi- 
ness have also been subjected to the most careful scrutiny, as also, Life 
Insurance, Annuities, Sinking Funds, etc. 

The Commercial Arithmetic is intended to follow the author's Com- 
plete Graded, or the Practical Arithmetic, taking up some subjects and 
carrying them forward to their higher applications, and treating-of others 
which are beyond the limits of the more elementary works. In subjects 
which are identical with the Complete Graded, the same definitions and 
principles are retained. In the discassion of new topics, the same clear- 
ness, conciseness, and accuracy of style have been strictly adhered to. 

The examples are aU new, and have been selected with a special view 
to their practical application to Imsiness, and not as a trial of the 
mathematical skill of the learner. 

Many thanks are due to the gentlemen of the Stock and Produce 
Exchanges ; to the Collector of the Port of New York and his associates ; 
to the Bankers, Brokers, and Lawyers who have so kindly given valuable 
information and suggestions. 

It is hoped the Commercial Arithmetic will creditably fill- the niche for 
which it was designed, and that it will commend itself to the good judg* 
ment of teachers, the understanding of learners, and the approval of busi- 
ness men. 

The kindly criticisms of all will be gratefully accepted, and their 
continued favor highly appreciated* 

New York, March 1, 188U. 
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COMMEECIAL ARITHMETIC. 



Axt. 1. The student of Commercial Arithmetic is presumed 
to be fanailfar with the ordinary operations of Common Arith- 
metic. For this reason, the four fundamental rules, fractions, 
decimals, etc., are omitted in this work. 

COUNTING- ROOM METHODS. 

2. Facility in adding is of the first importance in commer- 
cial life. It can be acquired only by constant practice, and a 
thorough acquaintance with the simple combinations of num- 
bers. 

3. In adding ledger columns, accountants frequently use the 
following methods : 

(Ex. 1.) (Ex. 2.) 

1784.306 1346.82 

9.348 204.36 

761.675 56.07 

0.384 207.00 814.25 

95.832 26 35 

862.741 460^48 



2204.206 



1.76 



♦4708.492, Ans. 763.48 1252.07 

*'* ^'^^ Ans. 12066.32 

ElxPLANATiON. — ^Ex. 1. Write the units* figure of the som of each col- 
umn under the column added, and the tens, or figures carried, below as in 
the example. In adding, name only results. 

Ex. 2. The second method divides the columns into parta^ ^^scc^^i^^sb^v^ 
part separately to find their sum. , 



8 Counting Room Meiliods. 

4. Prikciples of Addition.— i°. Only like numbers and 
like orders of units can te added one to another. 

^. The sum is the same in whatever order numbers may he 
added, 

3. Add the numbers from 1 to 29 in a column. Prom 29 
to 109. Prom 109 to 199 inclusive. 

5. Adding two or more columns at a time. 

4. Find the sum of 29, 48, 37, and 56. operatioh. 

29 

Explanation. — To the number at the bottom add the 43 

tens, then the units of the next number above it. Thus, ow 

56 and 30 are 86, and 7 are 93, and 40 are 133, and 8 are ^ 

141, and 20 are 161, and 9 are 170, Ana. _^ 

Ans. 170 

6. Find the sum of 639, 527, 432, and 245, adding three 
columns at a time. 

OFEBATION. 

Explanation. — To the number at the bottom, 245, §39 

add the hundreds, the tens, and the units of the next . 527 

number above it ; thus, 245 and 400 are 645, and 30 are aqo 

675, and 2 are 677, and 500 are 1177, and 20 are 1197, and 
7 are 1204, and 600 are 1804, and 30 are 1834, and 9 are 



245 



1843. Ans. 1843 

Find the sum of the following, in like manner : 

(6.) (7.) (8.) (9.) (10.) (11.) 

24 25 46 519 607 253 

32 82 32 271 232 12 

27 93 17 436 211 849 

23 54 81 587 380 436 

42 62 28 333 578 551 

91 58 52 745 231 349 

26 53 23 52 145 763 

34 24 20 158 605 37 

12 66 71 232 760 155 

67 42 39 464 357 676 

21 26 18 643 544 844 

63 87 42 27 276 232 

2& 72 73 235 803 383 

78 65 " 24 103 725 918 



Counting Room Methods. 9 

6. To Add Numbers Horizontally. 

It is sometimes convenient to add numbers, when written 
horizontally^ instead of under each other. 

12. Find the sum of 428 + 253 + 647 + 926 + 425. 

Explanation.— Beginning at the ri^ht, add the units of all the num- 
bers, then the tens, H;hen the hundreds ; the sum is 2679 Ans, 

13. Find the sum 6f 2^45 + 621 + 2417 + 385 + 6457. 

14. Find the sum of 325, 4623, 435, 2843, 7546. 

Note. — To insure accuracy, the addition should be performed by differ- 
ent methods, or in different directions, in order that mistakes made by one 
method may be detected by another. 

7. Principles of Subt^iaction. — i°. Only like numbers 
and like orders of units can te subtracted one from the other. 

2°. The difference and subtrahend are equal to the minuend. 

S^. If two numbers are equally increased, their difference is 
not altered. 

16. From 3427 subtract 1235. Ans. 2192. 

16. A has $268 more than B and $150 less than C, who has 
$4580; D has as much as A and B together; how much 
hafiD? 

8. When the Sum and DlfTerence of Two Numbers are given, to 
find the Numbers. 

17. The sum of two numbers is 283, and their difference is 
35 ; what are the numbers ? 

Analysis. — The difference subtracted from the sum wiU leave twice 
the smaller number, and 283—35 = 248 ; half of 248 is 124, the less num- 
ber. Again, the difference added to the less must be equal to the greater 
number, and 124 + 35 = 159, the greater number. Hence, the 

EcTLE. — From, the sum subtract the difference ; half the 
rem^ainder will be the less number. 

The difference addefJ^ to the less mill be tTie ^re/^t^T 
number. 



10 Short Methods in Multiplication. 

18. The whole number of votes cast for the two candidates at 
an election was 15564, and the successful candidate was elected 
by a majority of 1708 ; how many votes did each receive ? 

19. A lady paid 1350 for her w^h and chain ; the former 
being valued $52 higher than the latter ; what was the price 
of each? 

20. A and B found a pocket-book, and returning it to the 
owner, received a reward of $500, of which A took $138 more 
than B ; what was the share of each ? 

21. The sum of two numbers is 4487, and the greater is 653 
more than the less; what are the numbers? 

9. The Complement of a number is the difference between 
the number and the next higher order. 

Thus, 2 is the complement of 8, also of 98 ; for 10—8 = 2, and 
100-98 = 2. 

22. What is the complement of 87 ? Of 125 ? Of 3284 ? 

1^23. By how much does the sum of 6 and 4 exceed their 
difference ? 

24. By how much does their complement exceed their dif- 
ference ? 

25. Victoria was bom in 1819, the Prince of Wales in 1841 ; 
how old was each in 1882 ? 

26. A poor-house had 133 inmates, consisting of infirm and 
able-bodied 70 ; able-bodied and children 105 ; children and 
officers 63 ; officers 5 ; what number of each class ? 

27. A basket held oranges, nuts, and eggs ; in all 1769 arti- 
cles; there were 1696 oranges and nuts, and 1262 nuts and 
eggs ; how many more nuts were there than oranges ? 



^uyrt Methods 'in Multvplication. . ii 

SHORT METHODS IN MULTIPLICATION. 

10. Pbii^cxples. — r. The multiplicand may be either ah" 
struct or concrete. 

^°. The multiplier must be coiisidered an abstract number. 

S°. The multiplicand and product are like numbers. 

J^. The product is the same in whatever order the factors are 
taken. 

11. To multiply by I with a significant figure anpexed. 

1. If one city lot costs 13245, what will 17 lots cost ? 

^ Explanation.— Multiply the multipHcand by the ^^^^™^* 

7 units, and setting each figure of the product one place vo>c4q>< 17 
to the right of the order multiplied, add the partial 22715 

product to the multiplicand. The result is, $55165. $55165 Ans. 

Note. — This method may be applied when the multiplier has one or 
more ciphers between the two figures, by writing the product two or more 
places to the right. (Ex. 6.) ^ 

2. 78465 X 16. 4. 84769 x 17. 

3. 86794 X 18. 6. 79876 x 19. 

6. Multiply 4584 by 106. Ans. 485904. 

7. Multiply 64358 by 108. 

12. To multiply by I with any significant figure prefixed to it. 

8. Multiply 6347 by 41. 

6347 X 41 

ExPLANATTON.— Multiply by the tens and set the 25388 

first product figure in tens place, etc. ^^^^^^ . 

^ ^ 260227, ^7W. 

9. 63758 X 71. 11. 74656 x 81. 
10. 85459 X 61. 12. 87435 x 91. 
l^i 73M8 X 601. Ans. 44262448. 
14. Muitiply 84325 by 801. 



12 Short Methods in- Multiplication. 

13. To multiply by the factors of a number. 

16. What will 21 writiDg-desks cost at $72 apiece ? 

$72 

Explanation. — The factors of 21 are 7 and 3. As 7 

1 desk costs $72, 7 desks will cost 7 times $72, or $504 ; *koZ 

and 21 desks will cost 3 times as much as 7 desks, or q 

3 X $504 = $1512, Ans, ^ 

$1512, Ans. 

16. Multiply 7389 by 63. 17. Multiply 8479 by 84. 

14. Moving a figure one place to the left, or annexing a 
cipher, multiplies a number by 10 ; moving it two places, or 
annexing two ciphers, multiplies by 100, etc. 

18. Multiply 276 by 100. 20. Multiply 8760 by 2000. 

19. Multiply 3458 by 1000. 21. Multiply 3897 by 32000. 

15. If a number having two figures is multiplied by 11, the 
product will be the^r^^ figure of the number, the sum of the 
two figures, and the last figure. 

Thus, 43 X 11 = 473, or 4, (4+8). and 3. 

Note. — If the sum of the two figures exceeds 9, the first or left-hand 
figure must be increased by 1. Thus, 48 x 11 = 528. 

22. Multiply 45 by 11. 23. Multiply 67 by 11. 

16. To multiply by 9, 99, or any number of 9'8. 

24. What is the product of 2736 multiplied by 99 ? 

Explanation.— Annexing two ciphers operation. 

to the multiplicand, multiplies it by 100; 273600 Prod, by 100. 

but 99 is 1 less than 100, and subtracting 2736 '* 1. 

the multiplicand from the result will give ^ 

the true product. Hence, the 270864 " 99. 

EuLE. — Annex as many ciphers to the tnultiplicand 
as there are 9's in the multiplier, and from the result 
subtract the multiplicand, 

25. Multiply 62743 by 999. 26.' Multiply 843625 by 9999. 
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a 

17. To multiply by any number which ends with 9. 

27. Multiply 67 by 49. 

Explanation. — The next number higher than 49 opbbation. 

is 50. Multiplying the multiplicand by 5 and annex- 67 X 50 = 3350 

ing one cipher, the product is 8350. But 49 is 1 less 67 X 1 = 67 
than 50, and subtracting once the multiplicand from 

the result gives the true product. Ans. 3283 

28. Multiply 73 by 699. 

Solution.— The next number above 699 is 700, and (73 x 700)— 73 
= 51027, Ans, Hence, the 

EuLE. — Multiply by the next higher number, and from 
the result subtract the multiplicand. 

29. Multiply 642 by 39. 3i. Multiply 423 by 599. 

30. Multiply 724 by 79. 32. Multiply 648 by 499. 

18. To multiply by any number that is a little less or a little 
greater than 100, 1000, etc. 

33. What is the product of 53172 multiplied by 993 ? 

Explanation. — The complement of operation. 

993 is 7. Annexing 3 ciphers to the 53172x1000 = 53172000 

multiplicand gives the product by 1000, 53172 X 7 = 372204 

and subtracting 7 times the multiplicand . .-, 

from the result gives the true product. -^^^ 04>l\d\dl\db 

34. Multiply 63147 by 108. 

Explanation. — The excess of the mul- operation. 

tiplier above 100 is 8. Therefore annexing 63147 X 100 = 6314700 

2 ciphers to the multiplicand, and adding 63147 X 8 = 505176 

to the result its product by 8, gives the true 

product. Hence, the ^ns. 6819876 

^VJ.^.—AsBume 100, 1000,etc.,asthemulUpUer; this 
product plus or minus the product of the multiplicand 
by the difference between the true and assumed muU 
tiplier, will be the true product, 

36. 56836x96. 37. 915236x9907. 

864532x995. ao^ ^^'^^Y^X^^^'W 
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19. When one part of the multiplier is a factor of the other part. 

39. Multiply 436 by 248. opbration. 

436 
Analysis. — Since 8 is a factor of 24, the other fac- 248 

tor of which is 3, the product by 24 will be 3 times 
the product by 8. The partial product by 8 is 3488, ^^^^ 

and 3488 X 3 = 10464. 10464 

108128, Ans. 

40. Eequired the product of 6453 by 742. 

Analysis — Since 7 is a factor of 42, the other opbration. 

factor of which is 6, the partial product of 7, multi- 6453 

plied by 6, equals the product by 42. The partial ^4.2 

product by 7 is 45171, the first figure of which being 

hundreds, is placed under the multiplying figure. 40171 X o 

(Art. 4, 1°.) This partial product multiplied by 6 gives 271026 

the product by 42. The sum of the two results is the 4788126 Ans 
true product. Hence, the 

EuLE. — Multiply by the part of the multiplier which 
is a factor of the other part, and this result by the other 
factor, setting the first figure of each partial product 
under the right-hand figure of the part of the multi- 
plier which produced it. The sum of the partial prod- 
ucts will be the true product, (Art. 10, 4°.) 

Note. — When the multiplier has figures which are not factors of 
another part, multiply by them in the usual way, 

41. Multiply 4378 by 428. 43. Multiply 38674 by 856. 

42. Multiply 6253 by 357. 44. Multiply 63942 by 639. 

20. To multiply by two or more figures, without setting down 
the partial products. 

45. Multiply 68 by 43. 

Explanation.— The product of units (3x8) = 24, or operation. 

2 tens and 4 units. The product of tens (3x6 tens) = 18 68 

tens, and (4 tens x 8) = 32 tens. Now 18 + 82 = 50 tens, 43 

and 2 to carry make 52 tens, or 5 hundred and 2 tens. oq^T 

Set the 2 in tens place. A^in, (4 tens x 6 tens) = 24 ^^^- ^^^^ 

hundreds and 5 are 29 hundreds, or 2 thousands and 9 hundreds, 
which are written in their proper places (Art. 4, 1°.) The product is 
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OFBBATIOH. 

357 
245 

Ans. 87465 



46. Multiply 357 by 245. 

Explanation.— The product of the units is 85. Set 
down the units and carry tens. The product of tens is 
(5 X 6) +(7 X 4) + 3, (carried) = 56 tens, or 5 hundreds and 
6 tens. Next the product of hundreds is (3 x 5) + (5 x 4) + 
(7 X 2) + 5 = 54 hundreds, or 5 thousands and 4 hundreds. 
Again, the product of thousands is (3 x 4) + (5 x 2) + 5 = 27 
thousands, or 2 ten-thousands and 7 thousands. Finally the product of 
ten-thousands is (3 x 2) + 2 = 8 ten-thousands. The result 87465 is the 
product. Hence, the 

Rule. — I. Multiply the units, setting down the result 
and carrying as usual, 

II. Multiply the orders which produce tens, and add- 
ing the tens carried, set down the result as before, 

§ 

III. Proceed in this manner till all the orders of the 
multiplicand are multiplied by each order of the mul- 
tiplier. 



Note. — ^With practice the products may be written without placin 
the numbers under each other, thus saving time in entering sales, etc. 

47. What is the product of 23456789 into 54321 ? 
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3x1 
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6x1 
7x2 
8x3 
9x4 



7x1 
8x2 
9x3 



8x1 
9^2 



9x1 



12 



9 



6 



2 



3 



6 



9 



Note. — In the solution above, the multiplications which produce the 
same order are placed in the same column, that the results may be 
readily seen. 



48. Multiply 87 by 54. 

49. Multiply 256 by 85. 



50. Multiply 563 by 325. 
61. MuUV^M ^l^'^M ^*^"^ 



^'\ 



16 Co7vh'action8 in Division. 
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General Principles of Division. 



Thus, 24h-4 = 6, 

>• Then, (24 x 2) -r-4 = 6 x 2, 

And, 24-^-(4-^2) = 6x2. 

Thus, (24~2)-r-4 = 6-^2, 

Arid, 24-T-(4x2) = 6-T-2. 

Thus, (24-4-2) -^(4-^-2) = 6, 

And (24x2)-^(4x2) = 6. 



21. i°. Multiplying the "^ 
dividend, or dividing the 
divisor, multiplies the quo- 
tient. 

2^. Dividing the dividend, 
or multiplying the divisor, 
divides the quotient. 

3°. Multiplying or dividing ^ 
both by the same number, 
does not change the quotient. 

4°. When the divisor and dividend are like numbers, the 
quotient is an abstract number. 

S°. When the divisor is an abstract number, the quotient and 
dividend are like numbers. 

6°. The product of the divisor and quotient is equal to the 
dividend. 

CONTRACTIONS IN DIVISION. 

22. To divide by 5, 25, or 125. 

1. Divide 678 by 5. 

Analysis. — By Prin. 3®, 6 is contained in 6781 opbrathmi 

as many times as 10 {twice 5) is contained in twice 5 ) 678 

678. Thus. 678x2 = 1356, and 1356^10 = 135 2 2 

and 6 over ; cutting ofE one figure divides by 10. ; 

The true remainder is 6-f-2 = 3, which placed over M^) 135 |o 

the true divisor 5 (lO-f-2) becomes f. Ans. 135, 3 rem. 

2. Eequired the quotient of 4364 divided by 25. 

Analysis. — Reasoning as before, 25 is con- operation. 

tained in 4364 as many times as 100 (25x4) is 25 ) 4364 

contained in 4 times 4364, or 17456. Cutting off 4 4 

2 figures from the right divides by 100. The — — 

figures cut off divided by 4 ^ves a true remain- 1|^^ ) 174|5o 

der of 14 or JJ. Hence, the Ans. 174, 14 rem. 



Cont/i'octions in Division. 17 

EuLE. — I. To divide by 5. — Multiply the dividend by 2 
and eut off one figure. 

II. To divide by 25. — Multiply the dividend by ^ and 
cut off two figures. 

III. To divide by 125. Multiply by 8 and cut off three 
figures. 

Notes. — 1. The true remainder is found "by dividing the figures eut ojj 
hy the number used us the maUipUer. 

2. The same principle applies to any power of 5, the multiplier being a 
like power of 2. 

3. Divide 240653 by 25. 6. Divide 820345 by 625. 

4. Divide 963438 by 125. 7. Divide 579600 by 125. 
6. Divide 44800 by 25. 8. Divide 8065227 by. 3125. 

^>n23. To divide when all the figures of the divisor, except the first 
on the left, can be changed to ciphers. ' 

9. Divide 35273 by 15. 



A \ 



Analysis.— The divisor 15 is changed to 30 by operation. 

multiplying it by 2 ; the dividend being also multi- 15 ) 35273 

plied by 2, the quotient is not altered. (Prin. 2 2 

3".) Cutting oflF the cipher and dividing by 3, 
there is 1 remainder, which prefixed to the 6 cut ofE 



3jO )7054|6 



makes 16. This divided by 2 is the true remainder. ^ Quot. 2351^ 8 rem. 

10. What is the quotient of 42653 divided by 75 ? 

Explanation.— Multiplying by 4, cutting 75 ) 42653 

off two figures and dividing as before, there is 4 4 

a remainder 2, which prefixed to the figures \iryngiio 

cut off gives 212 ; this divided by 4 makes 53, ^1^^ )1706|1 2 

the true remainder. Hence, the 568, 53 rem, 

Eflb. — Multiply both the divisor and dividend by 
such a nurnber as will change all the figures of the 
divisor into ciphers except the first; then divide as 
usual. 

NoTK — If a remainder occurs, it must be annexed to the figure cut off, 
and this number, divided by the multiplier used, is the true remainder. 

11. Divide 38643 by 35. 13. Divide 624395 la^ a^. 

12. Divide 406891 by 45. 14. Ti\VvaLfe^*^^^^^^M^^'^ 

2 



18 Factormg. 

/ DIVISIBILITY OF NUMBERS. 

24. An Exact Divisor or Measure of a number is one which 
will divide it without a remainder. 

One number is said to be divisible by another when there 
is no remainder. 

All numbers are divisible 

i°. By 2, which end with a cipher, or a digit divisible by 2. 

2°. By 3, when the sum of the digits is divisible by 3. 

S^. By 4, when the number expressed by the two right-hand 
figures is divisible by 4. 

4°. By 5, which end with a cipher or 5, 

6°. By 6, when divisible by 2 and 3. 

6°. By 8, when the three right-hand figures are ciphers, or 
when the number expressed by them is divisible by 8. 

7°. By 9, when the sum of the digits is divisible by 9. 

Notes. — 1. Thia principle of the number 9 affords a concise method of 
proving Multiplication and Division. (See Appendix, Art. 699.) 

2. The preceding is not a necessary but an incidental property of the 
number 9. It arises from the law of increase in the decimal notaj;ion. If 
the radix of the system were 8, it would belong to 7 ; if the radix were 12, 
it would belong to 11 ; and universally, it belongs to the number that is 
one less than the radix of the system of notation. 

FACTORING. 

25. The Factors of a number are the numbers whose 
product is equal to that number. Thus, 6 and 9 are factors of 54. 

26. A Composite Number is a product of two or more factors. 

27. A Prime Factor is a prime number used as a factor. 

28. A Common Factor is an exact divisor of two or more 
numbers. 

Note. — Numbers are Prime to each other, which have no common 
divisor greater than 1. 



JFactoring. 19 

29. Factoring a number is separating it into factors. 

NOTB. — It is not customary to consider the unit 1 and the number 
itself as factors ; if they were, all numbers would be composite. (Art. 26.) 

30. Principles. — r. If one miniber is a factor of another, 
the former is also a factor of any Product or Multiple of the 
latter, 

^°. A factor common to two or more number Sy is also a factor 
of their Sum, their Difference, and their Product. 

S°. Every composite number is divisible by each of its Prime 
factors ; and by the Product of any two or more of them. 

31*. To find the Prime Factors of a number. 

1. What are the prime factors of 2780 ? 

Explanation. — ^Any prime number opbbation. 

which will exactly divide a giveir num- 2 2780 Given Number, 
ber is a prime factor of it. The prime ^ 
numbers 2, 2, and 5, exactly divide the 
^ven number and the successive quo- 5 
tients. The last quotient, 139, is a 
prime number, which with the several 
divisors are the prime factors required. For, 139 x 2 x 2 x 5 = 2780. 
Hence, the 



1390 l8t Quotient 



695 2d 



139 8d 



EuLE. — Divide the given nurrvber by any prime factor ; 
then divide this quotient by another prime factor; and 
so on until the quotient obtained is a prime nurriber. 
The several divisors, with the last quotient, are the prime 
factors required. 

2. What is the only even prime numher? When are two 
numbers prime to each other ? 

Find the prime factors of 

3. 286. 5. 2460. 7. 3225. 9. 2572. 

4. 48831. 6. 2810. 8. 3840. 10. 8964. 



20 Factoring. 

32. To find the Prime Factors common to two or more numbers. 

11. What are the prime factors common to 264, 84, and 450 ? 

Explanation. — Since the prime numbers 2, ^ ) 264, 84, 450 

2, and 3, divide the given numbers and succes- 2 ) 132 42 225 

sive quotients, and the last quotients are prime \ 

to each other, the several divisors are the prime ^ ) ^^> ^^^ ^"^ ^^ 

factors required. Hence, the 22 7 75 

EuLE. — Divide the given numbers by any coinvion 
prime factor, and the quotients thence arising in like 
manner, till they have no com^nion factor; the several 
divisors will be the prime factors required, 

12. Find the prime factors common to 326, 452, and 450. 

13. 240, 96, 684. 14. 264, 640, 456. 15. 325, 650, 875. 

( V 

CANCELLATION. 

33. Cancellation is the method of shortening operations hy 
rejecting equal factors from the divisor and dividend. 

The Sign of Cancellation is an oblique mark drawn across 
the face of a figure ; as, $, $, t, etc. 

34. Principles. — i°. Cancelling a factor of a number di-- 
vides the number by that factor, 

^. Cancelling equal factors of the divisor and dividend does 
not change the quotient, (Art. 21, 3°.) 

35. Cancellation may be applied to all examples in which 
the divisor and dividend have one or more common factors. 

1. Divide the product of 18x16x28 by the product of 
12x7x14. 

BOLimOK. , 

8 ^ Or, ^n 

r^2<16x^ _ 3xJ_6 _ 7 

48 = ^, Ans. 



8 

16 



-4 



Greatest Common Divisor. 21 

Explanation. — The division may be represented in the form of a frao* 
tion, or with the dividend on the right and the divisor on the left of a 
vertical line. Cancelling the factors comnion to both, it becomes 

— = — = 6J. Hence, the ^ 

EuLE. — Cancel the factors common to the divisor and 
dividend, and divide the product of those remaining in 
the dividend hy the product of those remaining in the 
divisor. 

Note. — When a factor cancelled is equal to the number itself, the unit 
1 always remains. If the 1 is in the dividend it must be retained; if in 
t^e divisor, it may be disregarded. 

Multiply 74x12 by 14x6, and divide the product by 
x72x^4./< 

Divide 112 X 27 X 163 by 54 x 63 x 89. 
/4. 128 X 16 X72-T-44X 32x18. 
^6. 135x12x29-^27x18x154. 
-Y6. 45x63xl44-r-72x24. 
t7. 28x42x96-^-7x21x12. 

^8. If 24 pieces of cloth, containing 32 yards each, cost $384, 
wha-t will 48 yards cost ? 

,«^. Bought 48 tons of coal at $9 a ton ; how many barrels of 
nour, at $12 a barrel, will pay for it ? 

yio. If 26 bushels of wheat make 6 barrels of flour, how many 
bushels will be required to make 156 barrels ? 

11. If 500 copies of a book of 210 pages require 12 reams of 
paper, how much will 1200 copies' of a book of 280 pages 
require ? 

12. If 9 men cut 150 acres of grass in 18 days, how many 
men will do the same work in 27 days ? V\. - 

GREATEST COMMON 35IVISOR. 

36. A Common Divisor or Measure is a number that will 
divide two or more numbers without a remainder. 

37. The Greatest Common Divisor or Measure of two or 
more numbers is the greatest number that will divide each of 
them without a remainder. 

Thus, the greatest common divisor of 18 and 30 is 6. 

Note. — The letters g, c. d. stand for greateaX. coxaxjiaBL ^a^Ssfst* 



22 Greatest Common Di/oisor. 

38. Prii^oiples. — i°. An exact divisor of a number is a 
divisor of any multiple of that number, 

^°. A common divisor of two numbers is a divisor of their 
sum and of their difference, 

3^, The greatest common divisor of ttvo or more numbers is 
the product of all their common prime factors. 

39. To find the Greatest Common Divisor by Factoring. 

1. What is the g. c. d. of 84, 96, 276 ? 

07EBATI0N. 

2 ) 84, 96, 2 76 84 = 2x2x3x7 

2 ) 42, 48, 138 96 = 2x2x3x8 

3 ) 21, 24, 69 276 = 2x2x3x23 

7, 8, 23 A71S, 2 X 2 X 3=12, gr. c. <?. Hence, the 

EuLE. — Separate the numbers into their prime factors ; 
the product of those that are common to each is the 
greatest common divisor. 

What is the greatest common divisor of 

2. 144 and 288. 4. 46 and 322. 6. 475 and 589. 

3. 112 and 254. 5. 84 and 268. 7. 516 and 898. 

8. What is the greatest length of hoards that may he used 
without cutting to fence two sides of a lot, one 80 ft., the 
other 144 ft. long ? 

^^9. The g. c. d. of 896, 254 ? lo. Of 324, 816 ? 

40. To find the g. c. d. by continued division. 
11. What is the gr. c. d. of 96 and 876 ? 

Explanation.— When the greater number is g^ v ^^^ ,* 

divided by the less, the quotient is 9 and 12 remain- ^^^ j » i'b ( y 
der. The divisor 96, divided by the remainder 12. ?^ 

has no remainder ; therefore, 12 is the greatest com- 12 ) 96 ( 8 

mon divisor. Hence, the o^ 



Common Midtvples. 23 

Rule. — Divide the greater numher by the less; then 
divide the first divisor by the first remainder, and so 
on, until nothing remains ; the last divisor mill be the 
greatest common divisor. 

If there are more than two numbers, find the greatest 
common divisor of two of them; then of this divisor 
and a third number, and so on, until all the nuTnbers 
have been taken. 

Note. — The greatest common divisor of two or more prime numbers, 
or numbers prime to each otiier is 1. (Art. 28, N.) 

12. A man has 3 farms containing respectively 128, 236, and 
344 acres ; what is the largest number of acres that he can put 
into fields of equal size in all the farms ? 

13. What is the greatest width of matting that may be used 
without cutting, to cover the floors of 3 rooms of 15, 18, and 
24 feet wide respectively ? 

14. The four sides of a garden are 168, 280, 182, and 252 ft. 
respectively ; what is the greatest length of boards that may 
be used in fencing it without cutting any of them ? 

16. A merchant wished to cut equal dress-patterns from 
3 pieces of silk containing respectively 48, 32, and 64 yds.; 
what is the greatest length of the patterns ? 

COMMON MULTIPLES. 

41. A Multiple of a number is one which is exactly divisi- 
ble by that number. 

Thus, 12 is a multiple of 4 ; 18 of 6. 

42. A Common Multiple is a number that is exactly divisible 
by two or more numbers. 

Thus, 18 is a common multiple of 2, 3, 6, and 9. 

43. The Least Common Multiple (?. e. m.) of two or more 
numbers, is the least number exactly divisible by each of them* 

Thus, 15 is the least common multiple of 3 and 5. 



24 Ckyrnmon MulUples. 

44. Prii^ciples. — r, A multiple of a number must contain 
all the prime factors of that number. 

^. A common multiple of two or more numbers must contain 
all the prime factors of each of the given numbers. 

S°. The least common multiple of tivo or more numbers is the 
least number which contains all their prime factors, each factor 
being taJcen the greatest number of times it occurs in either of 
the given numbers. 

45. To find the Least Common Multiple of two or more numbers. 
1. What is the l. c. m. of 20, 24, and 36 ? 

Explanation. — Arrange the opbbation. 

numbers in a line and divide by 2 ) 20, 24, 36 

any prime number, as 2, that will ^ \~^c\ 19 Tq 

exactly divide two or more of them, ' ' ! 

setting the quotients and undivided 3)5, 6, -9 



numbers below. Continue dividing 5 2^ 

till no two of the numbers have a ' ' 

common factor. The continued 2 x2 x3 x5 X 2 X 3=360, ^W«. 

product of the divisors 2, 2, 3, and 

the prime numbers 5, 2, and 3, is 360, the least common multiple 

required. Hence, the 

EuLE. — Write the nurribers in a line, and divide by 
any prime number that will divide two or more of them 
lAjithout a remainder, placing the quotients and undi- 
vided numbers in a line below. 

Repeat the operation till no two numbers are divisible 
by any number greater than 1. The continued product 
of the divisors and nurribers in the last line is the 
answer. 

Notes.-— 1. The operation may often be shortened by cancelling any 
number which is b. factor of another number in the same line. 

2. When the given numbers are prime or prime to each other, their con- 
tinued product will be the )^ast common multiple. 

3. The I, c. m. of fractions equals the /. c. m. of the numerators 
divided by the g. c. d. of the denominators. The result may be expressed 
as a fraction, a mixed number, or an intes^er, as the case may be. Thus, 
the I. c. m. of }, f , f nd J is the integer 12, the denominators being prime 

to each other. 



r* 
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2. What is the I. c. m. of 21, 35, 42 ? 

3. 21, 36, 50, 64 ? 7. 189, 153, 144 ? 

4. 48, 98, 21, 27 ? 8. 3150, 2310 ? 
6. 16, 40, 96, 105 ? 9. 43700, 9430 ? 

6. 25, 36, 33, 12? 10. 729, 336, 1836? 

11. Find the h C. m, of the 9 digits. 

12. Of the even numbers from 1 to 21. 

13. Of what is the ?. c. fti. of several numbers the product f 

14. Find the least common multiple of |, ^, f , and f . 

15. A bookseller ordered boxes in which to pack books 3, 4, 
and 6 inches long ; what is the shortest box in which these 
books could exactly fill the space ? 

16. What is the least number of peaches that can be exactly 
divided among 3 classes of children containing 15, 18, and 24 
pupils respecti vely ? 

17. Find the least number of weeks in which a man who 
earns $18 a week can earn an exact number of double-eagles. 

'^ 18. Find the I. c. ni. of |, ^, and |f 

^ 19. The price of Histories is 44 cents, of Arithmetics 32 
cents, and of Grammare 36 cents each ; what is the least equal 
sum a teacher could expend on each? How many of each 
could he buy ? 
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LINEAR MEASURE. 

46. A Measure is a standard U7iit established by law or 
custom, by which the length, surface, capacity, and weight of 
things are estimated. 

47. Linear Measure is used in measuring lines and dis- 
tances. 

48. A line is that which has length only. 

Table. 



12 inches {in) 


= 


1 foot, . . 


. . fl' 


8 feet 


= 


1 yard, . . 


. yd. 


6i yds., or 16i ft. 


z^ 


1 rod, . . 


. rd. 


40 rods 


= 


1 furlong, . 


. fwr. 


820 rods, or) 
6280 feet ) 


r= 


1 mile, . . 


. mi. 


8 miles 


sr: 


1 league, • 


. I 


he yard for common 


I use is divided 


into Tial 



eighthly and sixteenths. At the U. S. Custom Houses it is divided into 
tenths and hundredths. 



49. The Standard Unit of length in the Fnited States and 
England is the Yard of 3 feet. 

Note. — ^The Standard Yard is determined by the pendidvm, which 
vibrates seconds in a vacuum at the level of the sea, in the latitude of 
London, and the temperature of G2' Fahrenheit. This pendulum is 
divided into 391393 equal parts, and 860000 of these parts constitute 
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Special Lnear Measures. 

J inch = 1 ^* [ Applied to pendulums. 

\ inch =« 1 size> applied to shoes. 

18 inches = 1 cubit. 

8.8 feet = 1 pace. 

5 paces = 1 rod. 

6 feet = 1 Mhom. 

20 fathoms = 1 cable length. 

t AH J. J. 1 .1 > = 1 Nautical or Geographical mile.* 
1.16 statute miles J ^^ ■ 

W g^og » or ) _ j 1 I>egree of Lon^. on the Equator, or 

69.16 statute miles { "" ( 1 Degree of a Meridian. 

860 degrees = Qrcumferenoe of the Earth. 



SQUARE MEASURE. 

50. Square Measure is used in measuring surfaces; as^ 
flooring, land, etc. 

51. A Sur£EU)e is that which has Imigth and breadth only. 

Table. 

144 square inches {9q. in.) = 1 square foot, . . 9q,ft. 

9 square feet = 1 square yard, . . sq, yd, 

80} sq. yards, or ) _ i ^ ^- ^» perch 

272} sq. feet, ) ~ < or pole, . . . sq. r, 

160 square rods = 1 acre, , . , , A. 

640 acres = 1 square mile, , . aq,m. 

52. The measuring unit of surfaces is a Square, each side 
of which is a linear unit. 

53. A Square is a rectilinear figure which has four equal 
sides, and four right angles. 

54. The Area of a figure is the quantity of surface it con- 
tains. 

* The progress of sailing vessels is determined by a fia^-minute glass and a log line, 
wlilch is divided into knots, bearing tlie same ratio to a mile that a half-mlwx^^ \ia^% n.^ 
an bour. 
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SURVEYOR'S MEASURE. 

55. Surveyor's Measure is used in measuring land, etc. 

56. The Linear ITnit commonly employed by surveyors is 

Qunter^s Chain, which is 4 rods or 66 feet long, and divided 

into 100 links. 

Table. 

7.92 inches {in.) = 1 link L 

26 links = 1 rod or pole, . . . r. 

4 rods, or 100 links = 1 chain, . . . . cA. 

80 chains = 1 mile m. 

Notes. — ^1. Surveyors usuaUy record distances in cTiains and Tiun* 
dredt?is of a chain. Thus, 45 ch. 37 1. is written 45.37. 

2. In measuring roads, etc., engineers use a chain, or measuring tapo, 
100 feet long, each foot being divided into tentJis and hundredtJis, 

57. The Measuring Unit of Land is the Acre. 

Table. 

625 sq. links = 1 sq. rod or pole, . sq. rd, 

16 sq. rods = 1 sq. chain, , . . sq. c. 

10 sq. chains, or ) _ .^ . 

160 sq. rods ( "" ' 

640 acres = 1 sq. mile, , , , sq. mi. 

Notes. — 1. The Bood of 40 sq. rods has fallen into disuse. 
2. A Square, in Architecture, is 100 square feet. 

58. In Surveying Oovernment Lands a parallel of latitude 
called the Base Line, and a meridian called the Principal Meri- 
dian are first established. From these other lines are run at 
right angles, six miles apart, which divide the territory into 
rectangular tracts six miles square. 

These tracts are called Townships. 

Since the surface of the Earth is convex, all Meridians 
converge as the latitude increases. Hence, the Townships and 
SectioTLQ a.Te not exactly rectangular, which creates a necessity 
for occasional offsets called Correction Lines. 

59. Townffhips are designated by their number N. or S. of 
^Ae base lint. 
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60. A line of townships running N". and S. is called a 
Bange, and is designated by its number E. or W. of the prin- 
cipal meridian. Thus, 

T. 39 N., R. 14 E. 3d P. M., describee a township in the 39th tier North 
of base line, and 14th range East of the 3d ^ sbotiok. 
principal meridian. n 



61. A Township is divided into 
Sections each 1 mile square and con- 
tains 640 acres. Thus, 



1 


Sec. 


— — 


1 


ml. 


X 


Imi. 


— 


640 A. 


i 


Sec. 


— 


1 


tt 


X 


4 


it 





320" 


i 


Sec. 


— 


i 


ti 


X 


i 


it 




160" 


i 


xj Sec. 


— 


i 


if 


X 


J 


t€ 





80" 


i 


xj Sec. 


— 


\ 


a 


X 


i 


€f 





40" 



Tlie sections are numbered commencing 
at the N. E. corner, and running W. in 
the Noriih tier, E. in the second, etc. 

Each section is divided into 4 quarter 
sections, called N. E., S. E.. N. W., and 
S. W. quarters, each containing 160 acres. 

Thus, S.E. J, eec. 16, T. 39 N., R. 14 E. 
3d., P. M., is read. " Southeast quarter of 
sec. 16, tier 39 north, range 14 east of 
third principal meridian." 



W 



w 



N. k Section. 
820 Acres. 



S. W. ^ 
160 Acres. 



of 

S.E. A 
80 A. 



of 

S.E.i 



S. E. \ 
of 

S.E.i 



1 KILB SQUARE. 

A TOWNSHIP. 

N 



6 

7 

18 

19 

80 

31 


5 

8 

17 

20 

29 

32 


4 

9 

16 

21 

28 

33 


8 

10 

15 

22 

27 

84 


2 

11 
14 
23 
26 
85 


1 

12 

13 

24 

25 

86 



6 MILES SQTJABV. 



CUBIC MEASUBE. 

62. Cubic Measure is used in measuring solids or volume. 

63. A Solid is that which has length, breadth, and thickness ; 
aa, timber, boxes of goods, etc. 

64. A Cube is a regular solid bounded by six equal squares 
called its faces. Hence, its length, breadth, and thickness are 
equal to each other. 

65. The measuring unit of solids is a Cube the ed<^<^ ^ 
which is a linear unit. 
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Table. 

1728 cubic inches (cw. t/i.) = 1 cubic foot, . , cu.ft, 
27 cubic feet = 1 cubic yard, . . cu. yd. 

128 cubic feet = 1 cord of wood, . C. 

66. A Cord of wood is a pile 8 ft. long, 4 ft. wide, and 4 ft 
high; for 8x4x4 = 128. 

67. A Cord Foot is one foot in length of such a pile ; hence, 
1 cord foot = 16 cu. feet; 8 cord f t. = 1 cord. 

Special Cubic Measures. 

100 cu. ft. =1 register ton (shipping.) 

40 cu. ft. in U. S., or, ) ^ ^ . vx . 
An A ' -E* ?■ = 1 freight ton. 

42 cu. ft. m Eng. J '^ 

Note. — A cu. foot of distilled water maximum density weighs 62^ lbs. 
avoirdupois. 

LIQUID MEASURE. * 

68. Liquid Measure is used in measuring milk, oil, 

wine, etc. 

Table. 

4 gills (^i.) = 1 pint . • . p«. 

2 pints = 1 quart , , qt. 

4 quarts = 1 gaUon, . . gal, 

81 J gallons = 1 barrel, . . har, orhtl, 

63 gallons = 1 hogshead, . hhd. 

69. The Standard ITnit of Liquid Measure is the gallon, 
which contains 231 cubic inches. 

The British Imperial Gallon contains 277.274 cu. inches. 

Notes. — 1. The harrd and liogshead, as units of measure, are chiefly 
used in estimating the contents of cisterns, reservoirs, etc. 

2. Casks varying in capacity are often used in commerce, called tierces, 
pipes, butts, tuns, etc. Their capacity is determined by gauging or 
measurement, and the number of gallons each contains is usually marked 
upon it. 

3. A Carboy holding about 12 gallons, is sometimes used for corrosive 
and other liquids. 

4. Beer Measure is practically obsolete in this country. The old beer 
^llon contained 282 cubic inches ; the barrel 36 gallons ; the hogshead 
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DRY MEASURE. 



70. Dry Measure is used in measuring grain, fruit, 
salt, efcc. 

Table. 



2 pints (p^.) = 1 quart, . 

8 quarts = 1 peck, 

4 pecks, or 32 qts. = 1 bushel, . 

86 Ihishels = 1 chaldron, 



qt, 
pk. 
bu. 
ch. 



71. The Standard Unit of Dry Measure is the bushel, which 
contains 2150.42 cu. inches. 

The British Imperial bushel contains 2218.192 cu. inches. 

Notes. — 1. The Eng, Quarter seen in prices current, is equal to 8 bu. 
of 70 lb. each, or to 560 lb. = J of a long ton. 

2. Stricken or Even Measure is used in measuring grain, seeds, etc., 
the article measured being scraped off level by a straight instrument 
called a strike, or strickle. 

8. Heaped Measure is used in measuring vegetables and fruit, as 
potatoes, apples, etc. 

4. A heaped bushel is equivalent to a Winchester bushel, heaped in 
the form of a cone, the height of which is 6 inches. 

Four heaped measures are about equal to Jhe stricken measures. 

72. The standard weight, Avoirdupois, of a Bushel of difPerent 
kinds of grain and seeds, as fixed by law In the several States named. 

Table. 



COMMODITIES. 



Wheat 

Indian Corn 

Oats 

Btirley 

Backwheat 

Rye 

Clover Seed 

Timothy Seed 

Blue Grass Seed. . 

Flax Seed 

Hemp Seed 



I 

60 
52 
82 
60 
40 
54 



I 



56 
56 

28 

45 
56 



60 
56 



^ 



60 
52 
82 
48 
40 
54 
60 
45 
14 
56 
41 






60 
56 
82 
48 
50 
56 
60 
45 
14 
56 
44 
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Notes. — ^1. Beans, peas, and potatoes are nsnally estimated at 60 lb. to 
the bu., but the laws of N. Y. make 62 lb. of beans to a bushel. 

In Illinois, 50 lb. of common salt, or 55 lb. fine, are 1 bu. In N. J., 
56 lb. of salt are 1 bu. In Ind., Ky., and Iowa, 50 lb. are 1 bu. In Penn., 
80 lb. coarse, 70 lb. ground, or 62 lb. fine salt are 1 bu. 

In Maine, 30 lb. oats, and 64 lb. beets or of ruta-baga turnips = 1 bu. 

In New Hampshire, 30 lb. of oats are 1 bu. 

2. Grains, seeds, and small fruit are sold hj the bushel, stricken or 
level measure. 

Large' fruit, potatoes, and all coarse vegetables by heaped measure, 

» 

V 
TROY WEIGHT. 

73. Troy Weight is used in weighing gold, silver, jewels, and 
in philosophical experiments. 

Table. 

24 grains (gr.) = 1 pennyweight, . pwt, 
20 pennyweights = 1 punce, . , . , oz, 
12 ounces = 1 pound, . . . . Z&. 

74. The Standard ITnit of weight in the United States, is 
the Troy pound, which contains 5760 grains and is equal to 
the Imperial Troy pound of England. 

75. The Value of Diamonds and other jewels is estimated 
by carats, grains, and quarters. Thus, 

4 quarters = 1 grain, . . gr. 
4 grains = 1 carat, . . . ear. 

AVOIRDUPOIS WEIGHT. 

76. Avoirdupois Weight is used in weighing coarse articles ; 
as hay, cotton, groceries, etc., and all metals except gold and 
silver. 

Table. 

16 ounces (oz.) = 1 pound, • . . %. 

ion H — 1 \ *^^^*'» ®^ • • ^^' 

^ ~ I hundredweight, etct, 

2000 lb., or 20 cwt. = 1 ton, . , . . T. 

Note. — The long ton of 2240 lbs. is used in calculating duties, in 
vre'ighing coal at the mines, and in a few other cases. 
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77. Comparison of Avoirdupois and Troy Weight. 



7000 grains Troy 
5760 grains 

437^ grains 

480 grains 



n 



tt 



<« 



1 lb. Avoirdupois. 
1 lb. Troy. 
1 oz. Avoirdupois. 
1 oz. Troy. 



Special Avoirdupois Weights. 



100 lbs. Nails = 

100 lbs. Dry Fish = 

196 lbs. Flour = 

200 lbs. Beef or Pork = 

240 lbs. Lime = 

280 lbs. Salt, N. Y. Salt Works = 

150 lbs. Potatoes, as freight = 

6i lbs. Crude or Refined Petroleum = 



1 Eeg. 
1 Quintal 
1 Barrel. 
1 Barrel. 
1 Cask. 
1 Barrel. 
1 Barrel. 
1 Gallon. 



A ton (2000 lbs.) of Lehigh white ash coal, egg size = 84^ cu. ft. 

A ton of white ash Schuylkill, ** = 35 cu. ft. 

A ton of pink, gray, and red ash, ** =86 cu. ft. 

A ton of hay upon a scaffold measures about 500 cu. ft. ; when in a 
mow, 400 cu. ft. ; and in well-settled stacks, 10 cu. yards. 



APOTHECARIES WEIGHT. 

78. Apothecaries Weight is used by apothecaries in mixing 
n^edicines. 



20 grains {gr.) 
3 scruples 
8 drams 

12 ounces 



Table. 

1 scruple, 
1 dram, . 
1 ounce, . 
1 pound, . 



«<J., or 3. 
dr.^oT 3. 
oz., or |. 
lb,, or ft. 



Notes. — 1. The pound, ounce, and grain are the same as Troy 
weight. The only difference between them is in the subdivisions of the 
ounce. 

2. Drugs and Medicines are sold at wholesale by Avoirda^oftA 
weight. 

9 

« 
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APOTHECARIES FLUID MEASURE. 

79. Apothecaries Fluid Measure is used in mixing liquid 
medicines. 

Table. 

60 minims, or drops (fll. or git.) = I fluid drachm, . /3 . 

8 fluid drachms = 1 fluid ounce. • • /§ • 

16 fluid ounces 3= 1 pint, .••.(?. 

8 pints =s 1 gaUon, . . • • Cong, 

Notes. — ^1. OtL for guttm, Latin, signifying drops ; 0, for octaritu, Latin 
for one-eighth ; and Cong,, cangiarium, Latin for gallon, 

2. The BjmbolB of this measure precede the numbers to which thej 
refer. Thus, O. 2 f §6, is 2 pints 6 fluid ounces. 

80. The following approximate measures, though not 
strictly accurate, are often useful in practical life : 

Table. 

45 drops of water, or a common teaspocnful = 1 fluid drachm. 

A common tablespoonful = ^ fluid ounce. 

A small teacupful, or 1 gill = 4 fluid ounces. 

A pint of pure water s= 1 pound. 

4 tablespoonful s, or a wine-glass » \ gill. 

A common-sized tumbler = ^ pint. 

4 teaspoonf uls = 1 tablespoonful 

Abbreviations.— I^, redpe, or take ; 5, aa, equal quantities ; j, 1 ; 
ij, 2 ; 88, semi, half; P, particula, little part ; P. seq., equal parts; q. p., 
as much as 70U please. 

CIRCULAR MEASURE. 

81. Circular Measure is used in measuring angles, latitude, 
longitude, etc. 

82. A Circle is a plane figure bounded by a curve line, 
every part of which is equally distant from a point withinj 
called ibe center. 



Tirm. 35 

Table. 

00 seconds (") = 1 minute, . . '. 

60 minutes = 1 degree, . . **, or deg, 

30 degrees = 1 sign, ... /SI 

12 signs, or 360" = 1 circumference, Ci/r. 

The standard TTnit for measuring angles is the Degree. 

83. A Degree is the angle measured by the arc of -yfu- part 
of the circumference of a circle. 

A degree at the equator, also the average degree of latitude, 
adopted by the TJ. S. Coast Survey, is equal 69.16 miles, or 
69|- miles, nearly. 

TIME. 

84. Time is a measured portion of duration. 

Table. 

60 seconds (sec.) = 1 minute, . . min, 

60 minutes = 1 hour, . . . Ar. 

24 hours = 1 day, ... (2. 

7 days = 1 week, . . . wk, 

865 days = 1 common year, c. pr, 

866 days = 1 leap year, . l. yr. 
12 calendar months (wo.) = 1 civil year, . yr. 

100 years = 1 century, . . C7. 

Note. — ^In most business transactions 30 days are considered a month. 

85. Time is naturally divided into days and years. The 
former are measured by the revolution of the earth on its axis; 
the latter by its revolution around the sun. 

86. Days are divided into Apparent Solar, Mean Solar, and 
Civil days. 

An Apparent Solar Day is the time between the apparent 
departure of the stm from a given meridian and his return to 
it, and is shown by suri dials. 

A Mean Solar Day is the average lenglYi o? wp^x^xj^* ^^«2t 
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days, and is the Standard Unit for measuring Time. It is 
divided into 24 equal parts, called hoursy as shown by a per- 
fect clock. 

A Civil Day is the day adopted by government for business 
purposes. It begins and ends at midnight, and is divided into 
two parts of 12 hours each ; the former are designated a. m., 
the latter p. m. 

Notes. — 1. The difference between the apparent and mean sola/r day- 
is called the Equation of Time, and varies from 16| min. to nothing. 
This difference is owing to the obliquity of the ecliptic, and the unequal 
velocity of the Earth in its orbit. 

2. The Astronomical Day begins at noon and is counted on through 
24 hours to the next noon, and corresponds to the apparent solar day. 

3. We have seen that the pendulum which vibrates seconds, is the 
standard of the English and American measures of extension, capacity, 
and weight. But the length of the pendulum is determined by the mean 
solar day; hence, the mean solar day is the ultimate standard of all our 
weights and measures. 

87. Years are divided into Civil and Solar years. 

88. The Solar Year is equal to 365 d. 5 hr. 48 min. 49.7 sec, 
or 365J d. nearly.* In 4 years this fraction amounts to about 
1 day. To provide for this excess, 1 day is added to the mo. 
of Feb. every 4th year, which is called Leap Year. 

Note. — Every year that is exactly divisible by 4 except centennial 
years, is a leap year ; the others are common years. Thus, 1876, '80, etc., 
were leap years ; 1879, '81, were common. Every centennial year exactly 
divisible by 400 is a leap year ; the other centennial years are common. 
Thus, 1600 and 2000 are leap years ; 1700, 1800, and 1900 are common. 

89. The Civil Year includes both common and leap years, 
and is divided into 12 Calendar months, viz: 



January 


(Jan.) 


31 days. 


July ^ 


(July) 


31 days. 


February 


(Feb.) 


28 '• 


August 


(Aug.) 


31 •* 


March 


(Mar.) 


81 ** 


September 


(Sept.) 


30 «• 


April 


(Apr.) 


30 " 


October 


(Oct.) 


31 " 


May 


(May) 


81 " 


November 


(Nov.) 


80 " 


Jnne 


(June) 


30 '* 


December 


(Dec.) 


81 " 



* Laplace, SomeryiUe, BaO/s Tables. 
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90. A Calendar is a division of time into different periods^ 
adapted to the wants of society. 

91. The first Civil Calendar worthy of notice was estab- 
lished by Julius Caesar 46 years before Christ, and continued 
in use until the adoption of the Gregorian Calendar in 1582. 

Dates prior to the adoption of the Gregorian Calendar are called old 
style, and are marked O. S. ; those since are caUed new style, and are 
marked N. S. 

92. To change dates from Old Style to New. 

From 1582 to 1700 (1600 being leap year) add 10 days to 
Old Style. 

From 1700 to 1800 add 11 days ; from 1800 to 1900 add 

12 days ; and from 1900 to 2100 (2000 being leap year) add 

13 days. 

Note. — Russia continues to use the Julian calendar, or Old Style ; 
hence, Russian dates are now 12 days behind ours. 

MISCELLANEOUS TABLES. 



12 things = 1 dozen. 
12 dozen = 1 gross. 



12 gross = 1 great gross. 
20 things = 1 score. 



Paper. 



24 sheets 
20 quires 



2 leaves 
4 leaves 



1 quire of paper. 2 reams = 
1 ream. 5 bxmdles = 

Books. 

1 folio. 8 leaves = 

1 quarto, or 4to. 12 leaves = 



1 bxmdle. 
1 bale. 



1 octavo, or 8vo. 

1 duodecimo^ or 12mcw 



Notes. — 1. The terras folio, quarto, octavo, etc., denote the number of 
leaves into which a sheet of paper is folded in making books. 

2. In copying legal papers, recording deeds, etc., clerks are usually paid 
by the folio. Thus, 

100 words make 1 folio in New York. 
72 words " 1 folio in coul law in England. 
90 words ** 1 folio in chancery in England. 

4 

8. In printing books, 250 impressions or 125 sheets ^iliaAei^ ovjlXs^'Qc^ 
sides, make 1 token. 
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UNITED STATES MONEY. 
93. Money is the measure of value. 
94 Moneys of Account are those in which accounts are kept. 

95. Currency is the money employed in trade. 

96. Coins or Specie are pieces of metal of known purity and 
weight, stamped at the Mint, and authorized by Goverument 
to be used as money at fixed values. 

97. Bullion is uncoined gold or silver, and includes bars, 
gold-dust, etc. 

98. Paper Money is a substitute for metallic currency. It 
consists of Treasury Notes issued by the Government known 
as Greenbacks, and Bank Notes issued by banks. 

99. IT. S. Money is the legal currency of the United States, 
and is often called Federal Money. Its denominations are 
Eagles, Dollars, Dimes, Cents, and Mills, which increase and 
decrease by the scale of ten, and it is thence called Decimal 
Currency. 

Table. 

10 miUs = 1 cent, . . ct» 

10 cents = 1 dime, . . (f. 

10 dimes, or 100 cts. = 1 dollar, . . dol.^ or $. 

10 dollars = 1 eagle» , . E, 

100. The XJ. S. coins are gold, silver, nickel, ana bronze. 

101. The Gold coins are the double eagle, eagle, half eagle, 
quarter eagle, three-dollar piece, and dollar, 

102. The Silver coins are the dollar, half dollar, quarter 
dollar, and dime. 

103. The Nickel coins are the S-cent and S-cent pieces. 
104. The Bronze coin is the J-cent piece. 
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105. The weight and pnrity of the coins of the United 
States are regulated by the laws of Congress,* 

Notes. — 1. The gold dollar is the Unit of Value. Its standard weight 
is 25.8 gr. ; tliat of the quarter eagle, 64.5 gr. ; of the 8-dollaT piece, 77.4 
gr. ; of the half eagle, 129 gr. ; the eagle, 258 gr. ; the douhle- eagle, 516 gr. 

2. When pure^ gold is said' to be 24 carats fine. If it contains 18 parts 
of pure gold and 6 parts of alloy, it is 18 carats fine, etc. Gold for 
manufacturing purposes varies from 14 to 18 carats fine. 

8. The weigM of the standard silver dollar is 412^ grains ; the half dol- 
lar, 12^ grams or 192.9 grains ; the quarter dollar, 6^ grams, or 96.45 gr. ; 
the dime, 2^ grams or 38.58 grains. 

4. The weight of the nickel 5-cent piece is 77.16 grains, or 5 grams; 
of the S-cent nickel, 80 grains ; of the cent, bronze, 48 grains. 

5. The «tanda/rd purity of the gold and silver coins is by weight mne- 
tenths pure metal, and one-tenth alloy. The aMoy of gold coins is silver 
and copper; the silver, by law, is not to exceed one tenth of the whole 
alloy. The alloy of silver coins is pure copper, jf 

6. The 5-cent and 3 -cent pieces are composed of one-fourth nickel and 
three-fourths copper ; the cent, of 95 parts copper and 5 parts of tin and 
zinc. They are known as nickel and bronze coins. The diameter of the 
nickel 5-cent piece is two centimeters^ and its tceight 5 grams. 

7. The Trade Dollar of 420 grains is no longer coined. 

106. Legal Tender is money which, if offered, legally satis- 
fies a debt. 

Notes. — 1. All the gold coins, and the silver coins of $1 and upwards, 
except the trade dollar, are legal tender for all payments. 

2. Silver coins less than $1 are legal tender to the amount of $10 ; 
nickel and bronze pieces to the amount of 25 cents. 

■ 

CANADA MONET. 

107. Canada Money is the legal curreticy of the Dominion 
of Canada. It is founded on the Decimal Kotation, and its 
denominations, Dollars, Cents, and Mills, have the same 
nominal value as the corresponding denominations of TJ. S. 
Money. Hence, all the operations in it are the same as those 
in TJ. S. Money. 

• The United States adopted the decimal system of currency in 1789. Since then it 
haa been adopted by France, Bel^um, Brazil, Bolivia, Canada, Chili, Denmark, Ecuador, 
Greece, Germany, Italy, Japan, Mexico, Norway, Peru, Portugal, Spain, Sweden^ SwU*.- 
erlajd. Sandwich Islands, Turkey, U. S. of Colombia, and Ve1lelUfi^&. 

t Beport of Director of the Mint. 
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ENGLISH MONEY. 

108. English or Sterling Money is the currency of Great 
Britain. 

Table. 

4 farthings (gr. or /ar.) = 1 penny, . . . . rf. 
12 pence = 1 sliilling, ...... 

20 shillings, or ) 

10 florins 01.) \ = lP<"«'do^ sovereign, £. 

21 shillings = 1 guinea, . , . , g. 

109. The Unit of English Money is the Pound Sterling, 
which is represented by a gold Sovereign equal in value to 
$4.8665. The guinea is no longer coined. 

Notes. — 1. The standard purity of the gold coins of Great B/itain is 
22 carats fine ; that is, \i pure gold and ^ alloy. That of the silver coins 
is }J pure silver and ^ alloy. 

2. The silver coins are the crown (5s.) ; half crown (2s. 6d.) ; florin (2s.) ; 
shiUing (12d.) ; the six-penny, four-penny, and three-penny pieces. 

3. The copper coins are the penny, half -penny, and farthing. 

4 Farthings are commonly expressed aa fractions of a penny, as 7Jd. 



FRENCH MONEY. 

110. French Money is the national curreticy of France. 
The system is founded upon the decimal notation ; hence, all 
the operations in it are the same as those in U. S. money. The 
denominations are i\iQ franc, decline^ and centime. 

Table. 

10 centimes (c.) = 1 decime, . . d, 
10 decimes = 1 franc, . . fr, 

111. The Unit of French money is the Franc, Dedmes are 
/en^^s of a franc, and centimes are hundredths. 
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NOTBS. — 1. Centimes by contraction are commonly called cents. 

2. Deemes, like our dimes, are not used in business calculations ; they 
are expressed by tens of centimes. Thus, 5 decimes are expressed by 
60 centimes ; 63 fr., 5 d., and 4 c. are written, 63.54 francs. 

8. The ^^o^ value of the /raTic in estimating duties, is 19.3 cents; its 
intrinsic value is a trifle more. 

112. The Coins of France are of gold, stiver, and bronze. 

The Gold coins are the hundred, forty, twenty, ten, dJidifive 
franc pieces. 

The Silver coins are the five, two, and one franc pieces, the 
fifty and twenty five centime pieces. 

Bronze coins are the ten, five, two, and one centime pieces. 

The gold and silver coins of France, like those of the U. S., are ^'^ pure 
metal and ^ alloy. 



GERMAN MONEY. 

100 pfennigs = 1 reischmark. 

113. The Coins of the New German Empire consist of gold, 
silver, and nickel. 

The Gold coins are the 5-mark piece called haK krone (half 
crown), the 10-mark piece called krone (crown), and the 20- 
mark piece called doppel krone (double crown). 

The Silver coins are the 2 and 1 mark pieces. 

The Nickel coins are 10 and 5 pfennigs (pennies). 

114. Eeischmark {Royal Mark) is the Standard Unit. It 
is equal to 23.85 cts. U. S. money, and is divided into 100 equal 
parts, one of which is called a pfennig^. 

Note. — The coins most frequently referred to in the United States are 
the Silver Thaler which equals 74.6 cents, and the Silver Gto^^jXi^^ ^^^jmsN. 
to 2^ cents. 
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D EFI NITI0N8. 

115. Metric Weights and Measures increase and decrease 
regularly by the Decimal Scale. 

. 116. The Meter is the Base of the System^ and is one ten- 
millionth part of the distance from the Equator to the Pofo, or 
39.37 inches, nearly. 

NoTB. — ^The term Meter is from the Greek metran, a measure, 

117. The Metric System has three principal units, the 
Me'ter (meeter), Li'ter (leeter), emd Gram.^ To these are 
added the Ar and Ster,\ for square and cubic measure. Each 
of these units has its multiples and subdivisions. 

118. The names of the higher metric denominations are 
formed by prefixing to the name of the unit, the Greek 
numerals, Dek'a, Hek'tOy Kil'o, and Myr'ia. 



Thus, from Dek'a, 10, we have Dek'ame'ter, 10 meters. 

Hek'to, 100, «* Hek'tome'ter, 100 

KU'o, 1000, " KiVome'ter, 1000 

Myr'ia, 10000, " Myr'iame'ter, 10000 " 



« 



M 



« 



* This system had its origin in France near the close of the last centnry. Its sim- 
plicity and comprehensiyeness have secared its adoption in nearly all the countries of 
Europe and Sonth America. 

Its use was legalized in Great Britain in 1864, and in the United States in 1866. 

It is adopted hy the U. S. Coast Survey, and is extensively used in the Arts and 
Sciences, and partially in the Mint and Post Ofllce. 

t The spelling, pronunciation, and abbreviation of metric terms in this work, are the 
BameaB adopted hy the American Metric Bureau, Boston, and the Metrological Soc, N.T. 
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119. The lower denominations are formed by prefixing to 
the name of the unit the Latin numerals, Dec'i, Oen'ti, and 
Mini. 



Thus, from Dec'i, ^, we have DecMme'ter, ^ meter. 
Oen'U, ^, ** Cen'time'ter, ^ 

MU'U, j^, *• MU'lime'ter, ^tjW 



« 



<i 



t< 



(( 



Note. — The numeral prefixes are the Key to the whole system, and 
should he thoroughly committed to memory. 



METRIC LINEAR MEASURE. 



10 mU'li-me'tera {mm.) 

10 cen'ti-me'ters 

10 dec'i-me'ters 

10 mooters 

10 dek'a-me'ters 

10 hek'to-me'ters 

10 kU'o-me'ters 



Table. 

1 cen'ti-me'ter, 
1 dec'i-me'ter, . 

1 METER, . . 
1 dek'a-me'ter, 
1 hek'to-me'ter, 
1 kU'o-me'ter, 
1 myr'ia-me'ter. 



dm. (^ m,) 

m. 

Dm. (10 wi.) 

Hm, (100 w.) 

Km. (1000 7W.) 

Mm, (10000 w.) 



Notes. — 1. The principal unit of each table is printed in capital 
letters ; those in common use in full-faced Roman. 

2. The Accent of each unit and prefix is on the first syllable, and 
remains so In the compound words. 

8. Abbreviations of the higher denominations begin with a capital, 
those of the loioer begin with a small letter. 

Common Equivalents. 

1 cen'timeter = 0.3937 inches. 

1 dec'imeter = 8.937 '* 

1 me'ter = 39.37* " 

1 kU'ometer = 0.6214 mile. 

4. — ^Merchants usually reckon the meter as 1^^ yard. 

ONB DECIMETEB. 




100 Millimeters, 



* BatahliBbed by Act ol Ck>iigi:«aib Vii\i9^ 
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120. The Meter is the Standard Unit of lengthy and^ like 
the yard, is used in measuring cloths, laces, short distances, etc. 



121. The Kilometer, like the mile, is used in measuring 
long distances. i 



I 



122. The Centimeter and Millimeter are used for minute i 
measurements, as the thickness of glass, paper, etc. ( 

Note. — The compound words may be abbreviated by using only the ^ 

prefix and the first syllable or letter of the unit , thus, centimeter, milli- I 

meter, centiliter, milliliter, centigram, decigram, may be called centim, 
millim, centil, decig, etc. 

123. The approximate length of 1 meter is 40 in.; of 1 
decim., 4 in.; of 5 meters, 1 rod; of 1 kilom., | mile. 

Note. — Decimeters, dekameters, hektometers, like dimes and eagles, are 
seldom used. 

124. Since meters, centimeters, and millimeters, correspond 
to dollars, cents, and mills, it follows that metric numbers may 
be read like IT. S. Money. Thus, 28.375 meters are read 28 
and 375 thousandths meters, or 28 m. 3 dm. 7 cm. 5 mm., or 
28 m. 37 cm. 5 mm. 

1. Read in meters 15 Dm.; 78 Hm.; 355 Km.; 49.237 dm.; 
3.54 Mm. 

125. To write Metric Numbers decimally In terms of a given Unit. 

2. Write 9 Hm. 4 m. 6 dm. 8 cm. in terms of a meter. 

Explanation. — We write meters in units place, oPBRATioif. 

on the left of the decimal point, the Dm. in tens 904.68 m., Ans. 
place, the Hm. in hundreds place, etc., and the 
decims. in tenths place, centims. in hundredths, etc., as we write the orders 
of integers and decimals in simple numbers. Hence, the 

EuLE. — Write the given unit and the higher denomi- 
nations in their order, on the left of a decimal point, as 
integers, and those below the unit, on the right, as 
decimals. 

Note. — If any intervening denominations are omitted in the given 
uumber, their places muat be supplied by ciphers. 



Metric System. 45 

3. Write in terms of a meter 15 Dm. Ans. 150 m. 

4. Write in meters 254 Dm. 42 cm. 

5. Write 385 Hm. 24 mm. 

6. Write 172 Hm. 32 Dm. in meters. 

7. Write 8 Km. 9 Hm. 6 Dm. 8 mm. 

8. Write in meters and decimals 4 Mm. 15 J Dm. 7 cm. 
5 mm. 

9. Write in Km. 37 Mm. 64 Dm. 37^ m. 8 dm. 7 mm. 

126. To reduce Metric Numbers from higher denominations to 
lower, and fk*om lower to higher. 

10. Eeduce 352 meters to millimeters. 

OPEBATION. 

Solution. — Since 1 m. = 1000 mm., 853 ^^^ ^' 

meters = 353 x 1000, or 353000 mm., Ans, 1000 

Ans. 352000 mm. 

11. Change 843000 millimeters to meters. 

Solution.— Since 1000 mm. = 1 m. 843000 mm. = as many meters as 
1000 is contained times in 843000. Pointing off three decimal places 
divides a number by 1000. Ans, 843.000 m. Hence, the 

EcjLE. — Move the decimal point one place to the right 
or left, as the case may require, for each denomination 
to which the given number is to be reduced. 

12. Change 75.25 Km. to meters. Ans, 75250 m. 

13. Change 8427.83 meters to Hm. Ans. 84.2783 Hm. 

14. Change 9723.8 m. to Km. Ans. 9.7238 Km. 
IB. Change 83605.24 cm. to meters and decimals. To Dm. 

16. Change 75842 mm. to meters and decimals. To cm. 

17. Eeduce 187.62 dm. to meters. To cm. 

18. Eeduce 61.75 Km. to cm. To mm. 

19. Eeduce 158364 mm. to Hm. 

20. Eeduce 28.53 Km. to dm. 

tl. Eeduce 153 Mm. to Dm. To cnu 



{ 
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METRIC SQUARE MEASURE. 



127. The Heamring Unit of Surfaces is a Square, each side 
of which is a Linear Unit. 



100 Bq. 
100 sq. 



100 iq. 
100 sq. 



cen'ti -me'terB 
dec'i-me'ters 



dek'a-me'tera 
hek'to-me'ters 



1 sq. cen'tl-me'ter, »q. em. 

1 sq. dec'i-me'ter, «j, dm. 

jl SQ. METER, . , iq.m. 

'a-me'ter, . »q. Dm, 



fl sq. dek'i 
or Ar. 



il eq. hek'to-me'ters »q. ffm. 
orhek'tar, . . . Sa. 
1 sq. kil'o-me'ter, , »q. Km, 



Common Equivalents 

sq. centim. 
sq. dedm. 



hektar 



0.1550 iq. Id. 
0.1076 sq. ft 
1.190 eq. ;d. 
3.9S4 sq. rods. 
2.471 acrea. 
0.38)11 eq. mile. 



128. The sq. meter is used in measnriDg ordinary sarfacee, 
BB floors, ceilings, etc. ; the ar and hektar in measuring land j 
and the sq. kilometer in measuring States and Territories. 

Note. — The term ar is from tlie Latin area, a Ktrfaee. 

129. The approximate area of a sq. meter is lOJ sq. ft., or 
1^ sq. yd,, and of the hektar about 2J- acres. 

130. The scale of surface measure is 100 (10 X 10), RSSSR 

That is, 100 units of a lower denomination make a KKS^ 

unit of the next higher ; hence, each denomination "H^H^ 

must have two places of figures. ^- c™""". 

Thua, 33 Ha. 19 A. 25 ca.. written as are, la 2310.36 A., and may be read 
"2319 OTS uid 35 centara" If written as hektars, it ia 38.1625 Ha., and 
maj' be read ''S3 beitara aod 1925 centare." 
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22. Express 86.34 A. as centars. As Hektars. 

23. Write 75 sq. m. as sq. mm. As sq. dm. 

24. In 8234 ca. how many A.? 
26. In 184.38 A, how many Ha. ? 

METRIC CUBIC MEASURE. 

131. The Measuring Unit of solids is a GuhCy the edge of 
which is a Linear Unit. 

Table. 

1000 en. mU'li-me'ters (cm. mm.) = 1 cu. cen'ti-me'ter, cu, cm, 

1000 cu. cen'ti-me'ters = 1 cu. dec'i-me'ter, cu, dm. 

1000 cu. dec'i-mo'teps = 1 CU. METER, . . cu. m. 

10 dec'i-sters = 1 8TER, . , , . at. 

10 sters = 1 dek'a-ster, . . DsL 

Common Equivalents. 

1 cu. centimeter = 0.061 cu. in. 
1 cu. decimeter = 61.022 cu. in. 
1 cu, meter = 1.308 cu. yds. 

Note. — The ater = .2759 cord is seldom used. 

132. The cuhic meter is used in measuring ordinary solids, 
as timber, excavations, embankments, etc. 

When applied to fire-wood, it is sometimes called a Star, and 
is equal to about 35^ cubic feet. 

Note. — The cubic decimeter, when used as a unit of dry or liquid 
measure, is called a Liter, 

133. The scale of cubic measure is 1000 (10 x 10 
X 10) ; hence, each denomination must have three 
places of figures. 

Cu. Cm. 

26. Express J8000 cu. mm. as cu. cm. Ans, 18.000 cu. cm. 

27. Write 28 cu. m. and 15 cu. dm. as cu. meters. 

Ans. 28.015 cu. m. 

28. Write in centimeters 256 cu. dm. 34 cu* cycl. ^^ ^^5L*\sixs>L. 
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29. In 38450 cu. dm. how many meters ? 

30. In 253 cu. m. how many cu. mm.? Cu. cm.? 



METRIC DRY AND LIQUID MEASURE. 

134. The Liter is the principal unit of Dry and Liquid 
Measure, and is equal in volume to a cubic decimeter. 



10 mirii-li'ters irrd,) = 

10 cen'ti-li'tere = 

10 dec'i li'tera = 

10 li'tere = 

10 dek'a-irter = 

10 hek'to-li'ters = 

10 kiro-li'ters = 



Table. 

1 cen'ti-li'ter, 

1 dec'i-irter, . 

1 LITER, . . 

1 dek'a-li'tep, 

1 hek'to-li'ter, 

1 kil'o-li'ter, . 

1 myr^ia-li'ter, 



dZ. 

I. 

DL 

HI, 

Kl 

Ml, 



(tV ^.) 

(10 1) 
(100 1.) 
(1000 1.) 
(10000 I) 






1 cubic centimeter = 1 milliliter of water. 



Com mon E 


QUIVALENTS. 


1 Hter = 


61.022 cu. inches. 


1 liter = 


1.0567 liquid quarts. 


1 Uter = 


0.908 dry quarts. 


1 hektolitep — 


3.581 cu. feet. 


1 hektoliter = 


26.417 gallons. 


1 hektolitep = 


2.837 bushels. 



Nones. — 1, The Oentiliter is a little less than J gill, and is used fop 
measuring liquids in small quantities. 

2. The Liter is used in measaring milk, wine, and small fruits, and is 
about equal to a quart. 

8. The Hektoliter is used in measuring grain and liquids in casks, and 
is equal to about 26^ gal., or 2| bushels. 

31. In 128.653 ml. how many dl.? How many cl.P 

* 

32. Write 35 1. as cl. As ml. As Dl. 

33. How many liters in a cistern measuring 8 cu. meters ? 

34. How many Dekaliters in such a cistern ? How many HI.? 
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METRIC WEIGHT. 

135. The Oram is the principal unit of weight, and is equal 
to a cubic centimeter of distilled water at its greatest density, 
viz., at 4° Centigrade, or 39.2° Fahrenheit. 

Table. 



10 tnirii-grams {mg,) 


= 


1 cen'ti-gram, . 


eg* 


(yfir^-) 


10 cen'ti-grams 


= 


1 decl-gram, . . 


dg. 


(A^.) 


10' dec'i-grams 


= 


1 GRAMy ... 


9- 




10 grS,m8 


z= 


1 dek'a-gram 


Bg. 


(10 g) 


10 dek'a-grams 


= 


1 hek'to-gram, . 


Hg. 


(100 g.) 


10 hek'to-grams 


=z 


1 kil'o-gram, . . 


Kg. 


(1000 g.) 


10 kil'o grams 


= 


1 myr'ia-gram, . 


Mg. 


(10000 g.) 


100 myr'ia-grams 


= 


1 tonneau or Ton» 


T. 






1 gram. 




Idg. 




o 

Img. 



Common Equivalents. 



1 gnjn. 
1 kilogram 

1 metric ton 

1 gram 
1 gram 
1 kilogram 
1 metric ton 



=1 



__ j 1 cu. centkn., or 
1 millil. of water. 

cu. decim., or 
1 liter of water. 
1 cu. meter, or 
kiloliter of water. 

= 15.432 grs. Troy. 

= 0.03527 oz. Av. 

= 2.2046 lbs. Av. 

= 1.1023 tons. 
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136. The Ch^am is used in weighing gold, silver, jewels, and 
letters, and in mixing medicines. 

137. The Kilogram (often called hilo) = 2| lb. nea/ly, is 
used in weighing common articles ; as sugar, tea, butter, etc. 

Note. — The Q;uATdal = 10 Mg., or 100 Kilos, is seldom used. 

The Metric ton of about 2200 lb. is used in weighing heavy 
articles ; as hay, coal, etc. 

Note. — The nickel 5-cent piece weighs 5 grams. The weight of a letter 
for single postage must not exceed 15 grams, or 3 nickels. 

35. Write 23.847 g. as dg.; as eg.; as Dg.; as mg. 

36. In 2.5384 mg. how many dg.? How many grams ? 

37. In 2.158 Kg. how many grams ? How many eg.? 

38. What decimal of a Kg. will be equal to 1 gram ? 

39. Express in grams, 31.0006 Tons. 

138. Metric weights and measures are added, subtracted, 
multiplied, and divided in the same manner as decimals or 
XJ. S. Money, and therefore require no special rules. (Complete 
Graded Arith., Arts. 252-261.) 

139. To Reduce Metric to Common Weights and {Pleasures. 

1. In 387 cm. how many feet ? 

Explanation. — Since 1 meter (the 1 meter = 39.37 in. 

principal metric nnit) is equal to 89.37 33'^' q^^ .__ 3.87 m. 
in., 3.87 meters are equal to 3.87 x 39.37 . 

in., or 152.3619 inches. These reduced to ^^ ) 152.3619 m ches. 

feet are 12.69 + ft. Hence, the Ans. 12. 6968 J- ft. 

EuLE. — Multiply the value of the principal metric unit 
of the TaMe by the given metric number expressed in the 
same unit, and reduce the product to the denomination 
required. (Art. 148.) 

2. Describe the standard unit of weight in the Metric 
System. 

3. How many pounds in 84 kilograms ? Ans. 185.1864 lbs. 



Met/ric System. 51 

4. Change 25 HI. into bushels. 
6. Express 85 liters in gals. 

6. Reduce 360 Km. to miles. 

7. Change 864 cff. to ounces. 

8. In 84 ars how many sq. rods ? 

Solution. — One ar. = 3.954 sq, r. ; hence, 84 ars = 84 x 3.954 sq. r., or 
332.136 square rods, Ans, 

9. In 80.75 Ha. how many acres ? 
10. Change 250 cu. m. to cu. feet. 

140. To reduce Common to Metrio Weights and Measures. 

11. How many Km. in 3758 yds. 2 ft. 6 in. ? 

^ mv . 3758 yd. 2 ft. 6 in. 

Explanation. — The given com. «/itrw jv*. /w iu. v xu. 

pound number reduced to inches ^ 

= 185818 in. Dividing this number 11276 

hj 39.87, the number of inches in a i o 

meter, reduces the given number to 

meters. Removing the decimal point 39.37 ) 13531 8 mches. 
8 places to the left gives the number 3437.084+ m. 

of kilometers. Hence, the . o >iofVAo>i . xr 

Ans. 3.437084+ Km. 

EuLE. — Divide the given number by the value of the 
principal metric unit of the Table, and reduce the quo- 
tient to the denomination required. 

Note. — Before dividing, the given number should be reduced to the 
denomination in which the value of the principal metric unit is expressed. 

12. Eeduce 2^ yd. to cm. 

13. Change 24 lbs. 3 oz. to grams. 

14. Reduce 28 qts. 1 pt. to centiliters. 

15. In 84.326 acres how many ars ? 

16. Express an acre as the decimal of a hectar. (Art. 130 ) 

17. In a farm containing 150 A. 19 sq. r. how many 
hectars ? 

18. How many lb. Av. in a quintal, if 1 Dg. =i: .3527 oz. ? 

^^ 19. How many 5-cent pieces may be coined from % \ks^ ^ ^^i^. 
of metal ? 
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Examples. 

1. Express the sum of 325.6 dm., 2064.3 cm., 17.654 m., 
23.8 Dm., and 2.583 Km., in terms of a meter. 

32.56 m. 
Explanation. — The numbers are first reduced 20 643 

to meters, the principal unit of the table, by 17 fi^4. 

removing the decimal point to the right or left as 
in the margin ; they are then added as in deci- 



238.000 



mala • 2583.000 

Arts. 2891.857 m. 

2. Add 238 cm., 438.4 dm., 52 m., 82 Hm., and 2.5 Km. 

3. What is the difference between 128.6 dl. and 34.5 HI.? 

Solution.— 3450 liters-12.86 liters = 3437.14 liters, An», 

4. By bow much is 35 m. 7 cm. less than the average of 
34 m. 2 dm., 37 m. 8 dm., 36 m. 9 dm., 35 m. 7 dm., 36 m. 
6 dm., and 34 m. 8 dm. ? 

6. The circumference of a circular court is 48 m. 4 dm. ; 
how many Km. should I walk by going 8 times around it? 

\6. A service of plate weighed respectively 4 Kg. 9 Dg., 
15 Hg. 5 dg., 1 Kg. 560 g., and 35947 eg. ; what is its value at 
$1^ an ounce ? 

7. How much does its weight fall short of 8J Kg. ? 

8. From Paris to Madrid is 1450 Km. ; how many miles per 
hour does a train go which makes the trip in 36 hours ? 

9. What cost a pile of wood 42.5 m. long, 2 m. wide, and 
1.9 m. high, at $2 per ster ? 

V 10. If 35 Kg. of beef cost 50 fr. 40 c, what is the cost of 
1 Kg. ? Of 23i Kg. ? Of 9 Kg. 5 dg. in U. S. Money ? 

11. A merchant buys 2f Hm. of silk fo^i^O, and sells it at 
$1.95 a yard ; how much does he gain or lose ? 

12. Bought 454 bu. of wheat at $3 a bu., and sold it for 
$8. 75 a HI. ; what is the gain ? 

13. In a public office, 35 fires consume 336 sters of wood ; 
what is the average consumed by each, and what its cost at 

75 centimes a ster? 
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FOREIGN WEIGHTS AND MEASURES. 

141. The Metric System is in general use in the following 
countries : 

Argentine Confederacy, Austria, Belgium, Chili, Colombia, 
Ecuador, Egypt, France, Germany, Greece, Italy, Japan, 
Mexico, Netherlands, Peru, Spain, Switzerland, Turkey, Uru- 
guay, and Venezuela. 

142. The Metric System is permissive, and in partial use : 

In Great Britain, United States, India, Norway, Sweden, 
Denmark, and Bussia. 

143. In Bolivia, though the Metric is the legal system, the 
old Spanish weights and measures are used to some extent. 

In Brazil the freight of ships is estimated by the English ton 
of 2240 lbs. 

Canada, Cape of Good Hope, Liberia, and Ceylon use the 
same as Great Britain. The following are often met in 
Market reports : 

144. In China and Hong Konq. 



1 tael 


= 


1| oz. Av. 


1 catty 


= 


li lb. •• 


1 picul 


=5 


133i lb. « 


1 chih 


= 


14.1 in. 


1 chang 


= 


11.75 ft. 


In 


Denmark. 


1 pound 


= 


1.102 lb. Av. 


1 centner 


^ 


110,23 lb. «• 


1 tOnde, grain 


= 


8.948 U. S. bu. 


1 " coal 


=r 


4825 " " 


1 f od (foot) 


^= 


1.03 " a 


1 viertel 


= 


2.04 «• gaJ. 


1 alen (Ell) 


= 


.684 " yda 


Note. — In coinage ihe metric system is uaeiV.. 
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145. In Siam, 1 tael = 1| oz. Av. The Picul, Catty, and 
Chang, are like Java. 

In Java. 

1 Ams. pond = 1.09 lb. Av. 1 catty = IJ lb. At. 

1 picul =r 133^ lb. '• 1 Chang = 4 yd. 

In Russia. 

1 pound = A 1^* '^^• 

1 pood (63 to a ton) = 36 lb. •* 

1 berkowitz =: 360 lb. " 

1 chetvert = 5.956 U. S. bu. 

1 vedro = 3.26 *• gal. 

1 arsbeen =28 in. 

1 ship last = 2 tons. 



In India. 






i Bombay maiind of 40 seers 


r= 


28 


lb. Av. 


1 •* "42 *' 


3r 


29.4 1b. " 


1 Bombay candy of 20 maunds 


1 ^i^ 


560 


lb. " 


1 Surat maund of 40 seers 


= 


81i 


lb. « 


1 •* ** 42 " 


m 


39i 


lb. " 


J <« «« 44 M 


=: 


41A 


lb. " 


1 Bengal factory maund 


= 


74f 


lb. •' 


1 Bengal bazaar maund 


= 


82^ 


lb. Av. 


1 Madras maund 


= 


25 


lb. " 


1 ** candy (20 maunds) 


= 


500 


lb. " 


1 Travancore** •* 


r= 


660 


lb. •• 


1 tola 


= 


180 


gr. 


1 guz, Bengal 


= 


1 


yd. Eng. 


1 Gorge pound 


= 


2 


lbs. Av. 



146. In Spain and many South American States and in 
Cuba: 

1 Hbra = 1.0141b. Av. 1 quintal (100 lib.) = 101.44 lb. Av. 
1 arroba = 25.86 lb. " 1 vara = .914 yd. 

r 




EDUC TION. 



147. Seduction is changing Compound Numbers from one 
denomination to another without altering their value. It is 
of two kinds. Descending and Ascending. 

148. Seduction Descending is changing higher denomina- 
tions to lower J as, yards to feet, etc. 

149. To reduce Higher denominations to Lower. 

1. Seduce 23 bbl. 4 gal. 3 qt. to quarts. 

Explanation.— Since SIJ gal. make 1 bbl. 23 bbl. 4 gal. 3 qt. 

there are 81^ times as many gallons as 311- 

barrels, and 724j4-4 = 728J gallons. Like- "7901 i 
wise, there are 4 times as many quarts as gal- ^ ° 

loi^, and (7381x4)4-8 = 2917 quarts. Hence, ^ 

the 2917 qt., Ans. 

EuLB. — Multiply the highest denomination by the 
number required of the next lower to make a unit of the 
higher, and to the product add the lower denomination. 

Proceed in this manner with the successive denomina- 
tions, till the one required is reached. 

2. In 17 days, 18 hours, 27 minutes, how many seconds ? 

3. How many sec. in the circumference of a circle? 

4. Change 12 mi. 8 rd. 3 yd. 2 ft. to inches. 
6. Reduce 83 cu. yd. to en. in. 

6. Reduce 243 lb. 3 oz. 6 pwt. to grains. 

7. Reduce 16 T. 8 cwt. 29 lb. to pounds. 

8. Reduce 18 A. 22 sq. r. 25 sq. yd. to sq. ft. 

9. How many feet and inches would a man go in walking 
2J miles ? 
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10. What cost 250 miles of telegraph wire, at 3 cents a foot ? 

11. What cost 253 lb. 6 oz. of silver, at 6 J cts. a penny- 
weight ? 

12. A school feast for 73 children cost £3 2s. 4Jd.; how many 
farthings each did it cost? 

13. What cost 27 T. 3 cwt. 15 lb. of potash, at $3.87^ per 
cwt. ? 

150. Seduction Ascending is changing hwer denominations 
to higher ; as, feet to yards, etc. 

151. To reduce Lower denominations to Higfier. 

14. Keduce 67031 far. to pounds, shillings, and pence. 

Explanation. — Since 4 far. = Id., 67031 4)^7031 far. 

far. = as many pence as 4 is contained times 12 ) 16757d. 3 far. 

in 67031 far., or 16757d. and 3 far. over. So, 20 ^ ISQfis. ^d 

dividing the pence by 12 reduces them to I 

shillings, and dividing the shillings by 20 £69 16s. 

reduces them to pounds. Hence, the Ans. £69 16s. 5id. 

Rule. — Divide the given denomination by the number 
required to make one of the next higher. 

Proceed in this manner with the successive denomina- 
tions, till the one required is reached. The last quotient, 
with the several rem^ainders, will be the answer. 

Note. — The remainders are the same denomination as the respective 
dividends from which they arise. 

15. Reduce 2690 inches to rods, yards, etc. 

Ans. 13 r. 2^ yd. 2 ft. 2 in., or 13 r. 3 yd. 8 in. 

16. Reduce 642518 gr. to-pounds. 

17. Reduce 24748 pt. to bushels, 

18. Reduce 384634 sec. to days. 

19. Reduce 748490 cu. ft. to cords. 

20. Reduce 864138 gi. to barrels. 

21. Reduce 3187463 sq. yd. to acres. 
^2, Reduce 2835468 sheets to reams. 
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23. Eeduce 160750 links to miles. 

24. What cost 1276(f lb. of hay, at 19.50 per ton ? 

25. What will 350 rd. of stone wall cost, at 31 cents a foot? 

26. How many acres in 350 city lots, each 25 by 100 ft. 

27. A jewel weighing 2 oz. 16 pwt. 14 gr. was sold for $1.38 
per grain ; what was the amount paid for it ? 



DENOMINATE FRACTIONS. 

152. Denominate Fractions are fractions of denominate 
Integers, and may be common or decimal. 

153. To reduce Denominate Fractions, Common or Decimal, of 
higher denominations, to Integers of lower denominations. 

28. Eedaco -^ A. to lower denominations. 

BT COM. FBACTIONS. BT DECIMALS. 

^Xl60 = 1440 15 A=-36 acres. 

25 25 ' ^^ 25 ^' '• _160 sq. r. in l a. 

15 X 30i== 453| 3| 57.60 sq.r. 

25 25 / ^^ 25 '^' ^^' 30i sq. yd. m i r. 

3|X 9 = ^3f 8| 18.15 sq.yd. 

25 25 ' ^^ 25 '^' '*• 9 sq. ft. in l sq. yd. 

8ixl44 = 1260 ^^2 1.35 sq.ft. 

TTH^ ryp> 9 or 50^ sq. in. ^ ^ ^ 

25 25 5 144 sq. in. in l sq. ft 

Ans, 57 sq.r. 18 sq.yd. 1 sq.ft. 50|sq.in. 50.40 sq. in. 

Ans. 57 sq. r. 18 sq. yd. 1 sq. ft. 50.4 sq. in. 

Note. — Only the fractional or decimal parts are multiplied. Pointing 
off 2 decimals in the several products is equivalent to dividing them by 
100, the denominator of the given decimal. Hence, the 

Rule. — Multiply the given fraction or decimal by the 
successive nurribers which will reduce a unit of the given 
fraction to the denomination re^tired, and divide each 
■product by the given denominator. 

Or, Cap^el, multiply, and reduce the result. 
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29. Reduce ^ bu. to integers of lower denominations. 

SOLUTION. 

^ X f X ^ = 28. Hence, 28 qt., or 3 pk. 4 qt., Ans. 

30. Reduce | mi. to integers. 

31. Reduce ^ bu. to pecks, etc. 

32. Reduce -^ gal. to lower denominations. 

33. Reduce .458 cwt. to lb., etc. 

34. Reduce .8975 wk. to days, etc. 

35. Reduce 4 lb. Troy to pwt. 

. 36. Reduce .815625 lb. to Troy oz., etc. 

37. Reduce .3945 day to hr., etc. 

38. Reduce .845 mi. to fur., rods, etc. 

39. How many sq. ft. in a lot 154^ r. long and 12^ r. wide ? 

40. How many cu. \ in. are contained in 1 cu. inch ? 

154. To reduce Denominate Integers or Fractions of lower, to 
Fractions (either Common or Decimal) of higher denominations. 

41. Reduce 4s. 5d. to the common fraction of a pound. 
Solution.— 4s. 5d. = 53cl. £1 = 240d. Ana. &if^. 

42. Change 7 fur. 29 r. to the fraction of a mile. 

COMMON. DBCIMAIi. 

7 fur. 29 r. = 309 r. 40 ) 29.00 rods. 

1 mile = 320 r. 8 ) 7. 725 far. 

Ans. i^m. = .965625 m. Ans. .965625 m. 

Rule. — Reduce the given com^pound nunvber to the 
lowest denomjination mentioned for the numerator, and 
a unit of the required fraction to the same denomjina- 
tion for the denominator. 

For decimals, divide the given nurnbers as in reducing 
integers to higher denominations. (Art. 151. ) 

Note. — If the lowest denomination of the given number contains a 
tractioin, the number must be reduced to the parts indicated bj the 
denominator of the fraction. 
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43. Eeduce | pwt. to the fraction of a pound Troy. (Com- 
plete Graded Arith., Art. 179, 2°.) 

SOLUTION. 

3 _ % _ J_ IK A 

^ "- 8x20x12 ~ 8 x20 x<r^ - 640 ' ' 

r 

4A. Reduce 8 oz. 5 pwt. 3 gr. to the decimal of a pound. 
46. Reduce 14s. 8d. to the decimal of £1. 

46. Reduce 0.87259 yd. to the decimal of 1 m. 

47. Reduce \i pwt. to the fraction of 1 lb. Troy. 

48. Reduce .45 pt. to the decimal of 1 gal. 

49. Reduce 9 J hr. to fraction of 1 week. 

60. Reduce -^ cwt. to fraction of 1 ton. 

61. What cost 2 bales 3 bun. 1 rm. 4 qr. 21 sheets of paper, 
at $46.87i ^ bundle ? 

62. How much will it cost to dig a cellar 40 ft. long, 32 ft. 
wide, and 5 ft. deep ; at $0.25 a cu. yard. 

155. To And what part one Compound Number is of another. 

Reduce the numbers to the same denomination y and make the 
number denoting the part the 7iumerator, and that with which 
it is compared the denominator. (0. G. Arith., Arts. 226, 249.) 

63. What decimal of 4s, is 3 pence ? 

64. Of 3 gal. 3 qt. 1 pt. is 1| gal. ? 

65. Of 1 wk. 3 da. is 4 da. 4^ hr.? 

66. Of 16 m. is 6 miles 30 rods? 

67. WJiat decimal part of 20 bu. is 2 pk. 3 qt. 1.2 pt. ? 

68. What decimal part of a fathom is 3f feet ? 

4 

ADDITION. 

156. Componnd Numbers are added, subtracted, multiplied, 
and divided in the same manner essentially as simple numbers, 
and require no special rules. 

Note. — 1. The apparent difference arises from their different ^ac^^Rs^ ^\ 
increase, one being va/riable, the other dedinal^ 
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pwt. 


gr. 


12 
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19 
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18 
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14 


6 
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1. Add 12 lb. 1 oz. 19 pwt. 8 gr., 6 lb. 10 oz. 3 pwt. 18 gr., 
19 lb. 8 oz. 14 pwt. 6 gr. 

Note. — 2. The sum of the first column 
is 32 gr. = 1 pwt. 8 gr. Adding the 1 pwt. 
to the next ooliuun, its sum is 37 pwt. 
= 1 oz. 17 pwt. The next column is 20 oz. 
= 1 lb. 8 oz. Setting like denominations 
in the same column, the sum is 38 lb. 8 oz. 38 8 17 8, AfhS. 
17 pwt. 8 gr. 

2. Add 78 A. 84 sq. rd., 64 A. 32 sq. rd., and 98 A. 45 sq. rd. 

3. Add 96 bu. 3 pk. 2 qt. 1 pt, 46 bu. 3 pk. 1 qt. 1 pt, 2 pL 
1 qt. 1 pt., and 23 bu. 3 pk. 4 qt. 1 pt. 

. 4. Add 2 mi. 3 fur. 8 rd. 2 ft, 4 rai. 7 fur. 6 rd. 4 ft., 12 mi. 
5 fur. 17 rd. 11 ft., and 18 mi. 6 fur. 7 rd. 2 ft. 

5. Add together -^^ hhd. and f gill. 

Note.— 3. Denominate Fractions should 'i^^ ^^^" ~ Hil g|« 

be reduced to integers and fractions of lower f ^M j ^^ i ^ = A ^* 

denominations, and to a common denomina- ^ ^' ^ '^ ^' 

tor, then added. "^4^."^^ 

6. Find the sum of £^ |s. Jd. in integers. 

7. Add f lb. I oz. J pwt. 9. Add | wk. | d. IJ hr. 

8. Add i gal. J qt. 2^ pt. 10. Add £-| ^s. 4^. 

SUBTRACTION. /"/ ' 

11. From 18s. 8d. take 13s. lOd. 

Note. — Since lOd. cannot be taken from 8d., it be- 18s. 8d. 

comes necessary to add Is. = 12d. to 8d., making 20d., j^3 iq 

and 10 from 20 leaves lOd. Then 17s.— 13s. = 4s. — — 

The remainder is 4s. lOd. ^ 1^^ ^^*- 

12. From 24 mi. 7 fur. 8 rd. 12|^ ft. take 15 mi. 6 fur. 30 rd. 
4| feet. 

- 13. From 1 lb. take 10 oz. 17 pwt. 18 gr. 

14. From £2i take 7| shillings. 

15. A barrel (31^ gal.) is f full ; if 7 gal. are drawn off, what 
par^ of the contents will remain ? 
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157. To And the Exact Number of Years, Months, and Days, 
between two dates. 

16. What is the difference of time between Sept 12, 1882, 
and Dec. 25, 1884 ? 

Analysis.— The time from Sept. 12, 1882, to Sept. 12, 1884 = 2 yr. 
. The time from, Sept. 12th to Dec. 12th = 3 mo. 

The time from Dec. 12th to Dec. 25th =18 d. 

Arts, 2 yr. 3 mo, 13 d. Hence, the 

EuLE. — First find the numher of entire years, next the 
number of entire months remaining, then the days in 
the parts of a month. 

Note. — 1. The day on which a note or draft is dated, and that on 
-which it becomes dv^ey must riot both be reckoned. It is customary, to omit 
1^Q former and count the laU&r. 

17. How much time between Nov. 10, 1876, and May 15, 
1883? 

18. A note dated Dec. 12. 1871, was paid Oct. 1, 1884 ; how 
long did it run ? 

19. Wellington was born May 1, 1769 ; how old was he at 
the date of the battle of Waterloo, which occurred June 18, 
1815 ? 

20. Find the exact number of days between Apr. 10, 1879, 
and Aug. 25, 1880. ' 

Note.— 2. In finding the operation. 

exact time by days, write Apr. 10, *79 to Apr. 10, '80 = 365 d. 

down 365 d. as the time Apr. 30-10 = 20 d. 

from the first date to the ^ ^^ 31 ^ 

same date the next year; t ^. oa ;i 

xu --t • 1 +1, June *' 30 a. 

then write m a column the o-i A 

days remaining in the first J^lJ oi Q. 

and each succeeding month ; Aug. ^* 25 d. 

the sum is the number of Ans. 502 d. 

days required. 

21. How many days did a note run dated June 1, 1879, and 
paid Sept. 28, 1880 ? 

22. How many days from June 13, 1869, to Sept. 30. fol- 
lowing ? 
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23. From May 6, '81, to Aug. 11, '82 ? 

24. From Apr. 24, '82, to July 4, '83 ? 

25. From Jan. 28, '75, to Feb. 6, '76 ? 

26. From Dec. 25, '82, to Jan. 31, '83 ? 

27. The latitude of Cape Cod is 42^ 1' 57" K, that of New 
York is 40° 42' 43"; what is the difference of their latitude? 

Note. — 3. When two places are on apposite sides of the Equator, the 
difference of latitude is found bj adding their latitudes. 

28. The latitude of Havana is 23° 9' K, that of Cape Horn 
is 55° 59' S. ; what is the difference ? 

29. The latitude of Valparaiso is 33° 2' S., that of St Au- 
gustine is 29° 48' 30" N. ; what is the difference P 



MULTIPLICATION. 

158. 1. Multiply 2 lb. 8 oz. 5| pwt. 4 gr. by 8. 

Explanation.— Multiply each 2 lb. 8 oz. 5^ pwt. 4 gr. 

(denomination separately and unite g 

like denominations as in addition. — 

Or the multiplicand may be reduced ^^^- ^1 ^' ^ ^25. 5 pwt. 8 gr. 
to the decimal of a pound by Art. 154. 

Note. — If a fraction occurs in the product of any denomination except 
the lowest, it should be reduced to lower denominations, and be united to 
those of the same name as in Compound Addition. (Art. 166.) 

2. Multiply £12 8s. 6d. by 6. 

3. Multiply 17 gal. 3 qt. 1 pfc. 2 gi. by 8. 

4. Multiply 48 mi. 3 fur. 10 rd. by 12. 

5. Multiply 2 hr. 45 min. 17 sec. by 25. 

6. Multiply 48° 25' 17" by 28. 

7. Multiply 28 bu. 6 pk. 5 qt. by 13. 

8. Of 36 persons visiting the Crystal Palace, London,. 17 
spent 16s. IJd. apiece;, each of the rest spent 8s. lO^d. more 

^Imn each of the 17; how much did they all spend ? 
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DIVISION. 

159. 9. A man paid £15 12s. G^^d. for 8 chests of tea ; 
what was that a chest P 

Note.— Since 8 chests cost £15 ISs. opbratiow. 

6}d., 1 chest will cost ^ as much, and 8 ) £15 12s. 6^. 

£15-f-8 = £1, and £7 over. Reducing j^^^ ^^ ^gg ^^^ 31 ^^^^ 
£7 to shillings and adding the 12s. gives ° 

153b., which divided by 8 is 19s. The pence cannot be divided by 8, but 
6J cL = 25 far., which-*-8 = 8 J far. Ana. £1 19s. ^ far. 

10. Divide 12 gal. 3| qt. by 5. 12. 18s. 3|d.-f-5 = ? 

11. Divide 24 bu. 3^ pk. by 7. 13. 83° 19' 9" ^15 = ? 

14. How many cords in a pile of wood 196 ft. long, 7 ft. 
6 in. high, and 8 ft. wide ? 

15. Paid £1 7s. 7Jd. for a boy's coat and vest ; the price of 
the coat was double that of the vest ; what price was the vest ? 

16. If a franc is 1.193, how many francs equal $1500 ? 

17. An importer paid £48 7s. 3d. for English files, at £1 
6s. 6d. per dozen ; how many dozen did he import ? 

18. If a rail-car goes 17 mi. in 45. min., how far will it go in 
5 hr. at the same rate ? 

19. In 4 mi. 3 for. 28 rd. 4 yd., how many kilometers ? 

LONO-ITUDE. 

160. The Longitude of a place is the number of deg., min., 
and sec, reckoned on the equator, between a standard meridian 
(marked 0°) and the meridiayi of the given place. 

All places are in East or West longitude, according as they 
are East or West of the Standard Meridian, until 180°, or half 
the circumference of the Earth is reached. 

Notes. — 1. The English reckon longitude from the meridian of Green- 
wich ; the French from that of Paris. Americans generally reckon it from 
the meridian of Greenwich ; sometimes from that of Washington. 

2. When two places are on opposite sides of the Standard Meridian^ 
the difference of Ion. is found by adding their loiv^XxjAfi^, ^Ks\.,\SA^"^.'^^ 
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161. Comparison of Longitude and Time. 

162. The Earth turns on its axis once in 24 hours ; hence, 
^ part of 360°, or 15° of longitude, passes under the sun in 
1 hour. 

Again, ^ of 15° Ion., or 15', passes under the sun in 1 min. 
<of time. And -^ of 15', or 15" Ion., passes under the sun in 
1 sec. of time, as seen in the following 

Table. 

860'' Ion. make a difference of 24 hrs. of tima 
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163. To And the difTerence of Longitude between two places, 
the difference of Time being known. 

1. The difference of time between St. Petersburg and Wash- 
ington is 7 hr. 9 min. 19^^ sec. What is the difference of 
longitude ? 

Explanation. — Every 15' of Ion. operation. 

makes a difference of 1 min. of time ; 7 hr. 9 min. 19J sec. 

hence there must be 15 times as many 15 

min. of Ion. as there are min. and . i7vy° 1Q^ Zfti" 

seconds of time, and (7 hr. 9 min. 19 J sec.) ^^^* ^^' ^^ *^ 
X 15 = 107° 19' 48|''. Hence, the 

Rule. — Multiply the difference of time, expressed in 
hours, minutes, and seconds, by 15 ; the product will be 
the difference of longitude in degrees, minutes, and 
seconds. (Art. 162.) 

2. A ship sailing westward reached a point where its chro- 
nometer at noon showed the time at Greenwich to be 6 hr. 

* 45 min. 28 sec, p. m. ; what was its longitude ?. 

3. If the difference of time between two places is 1 9 min. 
12 sec, what is the difference of longitude ? 

4. The difference of time between New York and Chicago is 
34 min. 30f sec. What is the difference of longitude ? 
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6. If the time at Greenwich is 4 hr. 56 min. 4^ sec. when 
it is noon at New York, what is the diiference of longitude ? 

164. To And the Difference of Time between two places, the 
Difference of Longitude being known. 

6. When it is 2 hr. 36 min., A. M., at Cape of Good Hope, loa 
18° 24' E., what is the time at Cape Horn, Ion. 67° 21' W. ? 

Explanation.— The difference of longitude 18° 24' E. 

between two places on opposite sides of the gij*© 21' W. 

standard meridian is found by adding their Ion- —^ — -— 

gitudes. As there are ^^ as many hrs., etc, as ^^ ) "^ ^^ -^^ 

there are deg., the difference of time is 5 hr. 43 min. ^ 7^, 5 hr. 43 min« 

Agahi, 18 hr. — 5 hr. 43 min. = 6 hr. 17 inin. 
Adding to this the time after 12, 2 86 

Gives the hour before midnight. 8 hr, 53 min., Ans. 
Hence, the 

EuLE. — Divide the difference of longitude, in degrees^ 
minutes, and seconds, by 15 ; the quotient will be the 
difference of time in hours, minutes, and seconds. 

Note. — Add the difference of time for places east, and subtract it foi 
places west of a given meridian. 

7. New York being 3° E. from "Washington, and San Fran- 
cisco 45° 25' W., what time will it be at New York when it is 
noon at San Francisco ? 

8. The difference of Ion. between Albany and San Fran- 
cisco is 48° 41' 55" ; what is the difference of time ? 

9. Constantinople is in Ion. 28° 49' E., St. Paul 93° 4' 55" 
W. ; when it is 2 o'clock p. m. at St. Paul, what time is it at the 
former place ? 

10. Mobile, Ala., is 88° 1' 29" W. Ion. ; Cambridge, Eng., is 
5' 2" B. Ion. When it is noon at Mobile, what time is it at 
Cambridge ? 

11. How much earlier does the sun rise in Boston, Ion. 71^ 
3' 30", than in New Orleans, Ion. 90° 2' 30" ? 

12. Than in Astoria, Ion. 124° ? St. Lonis, 90° 15' 15"? 

13. Than in Chicago, Ion. 87° 37' 45" > 
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MEASUREMENT OF SURFACES. 
165. A Surface is that which has length and breadth only. 



166. An Angle is the opening between 
two lines which meet at a point, as BAG, 

The Lines AB and AC are called the 
sides; and the Point A, at which they a 
meet, the Vertex of the angle. 

167. When two straight lines meet so 
as to make the ttoo adjacent angles equals 
the lines are Perpendicular to each other, 
and the two angles thus formed are called 
Hight Angles; as, ABC, ABD. 

168. A Plane Figure is one which repre- 
sents a plane or flat surface. 

169. The Perimeter of a plane figure is 
the line which bounds it 



170. The Area of a plane figure is the quantity of surface it 
contains. 

171. The Dimensions of a plane figure are its length and 
breadth. 

172. A Rectangle is a plane figure having four sides and 
four right-angles. (Art. 168.) 

173. When all the sides of a rectangle are equal, it is called 
a Square. 

174. When its opposite sides only are equal, it is called a 
FaraUelogranL 
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175. The measuring unit of surfaces is a Square, each side 
of which is a linear unit. 

176. To find the Area of Rectangular Surfaces. 

1. How many square rods in a field 28 rods long and 
12 rods wide ? 

« 

Solution. — ^A rectangle 28 rods long and opebatioh. 

1 rod wide will contain 28 sq. rods. And a 28 sq. rods, 

field 28 rods long and 12 rods wide will con- n 2 

tain 12 times 28 sq. rods, or 336 sq. rods, Ans. 

Hence, the ^^*- ^36 sq. rods. 

BuLE. — Multiply the length by the breadth, 

II. Area = Length x Breadth. 
2. Length = Area -^ Breadth. 
3. Breadth = Area -r- Length. . 

KoTEB. — 1. Both dimensions should be reduced to the same denomina- 
tion before they are multiplied. 

2. One line is said to be multiplied by another, when the number of 
units in the former are taken as many times as there are like units in the 
latter. (Art. 10, i^) 



J 



2. Bought a rectangular farm 245 rods long and 88 rods 
wide, at $75 per acre ; what was the cost ? 

3. How many yards of carpeting, 2^ in. wide, will be required 
to cover a floor)22 ft. long and 15 ft. wide ? 

Note. — This and dtmilar examples admit of two answers, each of 
which is correct ; the one in a mathematical sense, the other in a com- 
mercial sense. 1st. There are 36f sq. yds. in the floor; to cover this 
requires 48f yards of carpeting, 27 m. wide. 

2d. The exact number of sq. feet in a floor does not always correspond 
with the quantity of carpeting which must be bought to cover it. 

Since 6f breadths, 3 qrs. wide and 7J yds. long, are required to cover 
the floor, and the fractional breadth must be as long as any other, it will 
be necessary to buy 7 times 7J yds. = 51J yards. 

« 

4. A building lot is 150 ft. front and contains 2 A. ; how 

tax back does it extend P 
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5. A man bought a rectangular field containing 3760 sq. 
rods, the length of which was 75 rods, at $15 per acre ; what 
was its breadth and what did it cost ? 

6. How many rolls of paper 25 ft. long and 18 in. wide will 
be required to cover a wall 26 ft. long and 13 ft. high ? 

7. What will it cost to concrete a court that is 268 ft square, 
at $3.86 per sq. yard ? 

8. How many sq. inches in a flat roof 54 ft. long and 25 ft. 
wide? 

177. To find the Area of an Oblique-angled Parallelogram, the 
Length and Altitude being given. 

Multiply the length hy the altitude. 

Note. — If the area and altitude, or one side are given, the other factor 
is found by dividing the area by the given factor. (Art. 30, 3**.) 

9. What is the area of an oblique-angled parallelogram 
whose length is 60 ft. and its altitude 53 feet ? 

Ans, 3180 sq. feet. 

10. A grove in the form of an oblique-angled parallelogram 
contains 80 acres, and the length of one side is 160 rods ; what 
is its width ? 

Note. — ^The area of a square, a rectangle, a rhomboid and rhombus is 
found in the same manner. 

11. How many sq. feet in a piece of land 13 rods square? 

"• 12. One side of, an acre of land in shape of a rectangle is 9 
rods long ; what is the length of the other side ? 

13. What cost a field 77 rd. long and 41 rd. wide, at $18.60 
an acre ? 

178. To And the Area of a Trapezoid, when its Parallel Sides 
and Altitude are given. 

14. The parallel sides of a trapezoid are 26 ft. and 88 ft, and 
its altitude 14 ft. ; find its area ? 

Solution.— The sum of the parallel sides 26 ft. + 88 ft. = 64 ft.; ^ of 
64 ft. = 32 ft., and 32 x 14 = 448. 448 sq. ft.. Am, Hence, the 
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BuLE. — Multiply half the suin of the parallel sides by 
the altitude. 

IB. What is the area of a board 13 in. wide, one side of 
which is 34 in., the other 28 inches ? 

16. The two parallel sides of a 6eld are 85 and 90 rods, and 
the distance between them 51 rods; how many acres were 
there P 



BIEASUBEMENT OF RECTANGULAR 
BODIES. 

179. A Rectangular Body is one bounded by six rectangular 
sides, each opposite pair being equal and parallel; as, boxes of 
goods, blocks of hewn atone, etc 

180. When all the sides are equal, it is a Cube ; when the . 
opposite sides only are equal, it is a Farallelopiped. 

181. The Contents or Tolnme of a body is the quantity at 
matter or space it contains. 

182. The Simensions of a rectangular body are its length, 
breadth, and thickness. 

183. To And the contents or volume of Rectangular Bodies. 

1, How many cu. ft in a box of goods i ft long, 3 ft. wide, 
and 2 ft. thick ? 

SOLDTION,— Since the box is 4 ft. long and 
8 ft. wide, there are IS Bq. ft. in ihe upper face. 
If the box were 1 ft. thick it must have as 
many ou. ft. as there are eq. ft. in the upper 
face. But it is 2 ft. thick and therefore con- 
tftinB (4 X 8) x 2 = 24 cu. feet, An*. Hence, the 

BcLE. — Multiply the length, breadth, and thickness 
together. (Art. 30, 3°.) 

Notes. — 1. When the contents and two dimensions are gn^en, the 
other dimenaion may he found by dividing the contents by the prodiiCt <A 
the two given dimensione. (Art. 30. 3°.) 




70 Weights and Measures. 

2. Exeanaiions and embankments are estimated by the cubic yard. In 
removing earth, a cu. yard Is called a load, 

2. What will it cost to dig a cellar 40 ft long, 32 ft. wide, 
and 8 ft. deep, at 25 cts. a cubic yard ? 

Z^ How many cu. meters in a mound whose length, breadth, 
and height are each 6.4 meters ? 

4. How many loads of earth must be remoyed in digging a 
cellar 40 ft. long, 20 ft. wide, and 8 ft. deep ? 

5. How many cu. ft. in 10 boxes, each 7| ft. long, IJ ft. 
wide, and IJ^ ft. high ? 

' . CISTERNS, BINS, ETC. 

184. The Capacity of rectangular cisterns, bins, etc., is 
measured by cubic measure, but the results are commonly 
expressed in units of Liquid and Dry Measure. 

185. To find the Number of Gallons in Rectangular Cisterns, etc. 

6. How many gallons will a rectangular vat 6 ft. long, 5 ft. 
wide, and 4 ft. deep contain ? 

Solution. — The product 6x5x4 gives the capacity of the vat = 120 
cu. ft. ; and 120 x 1728 = 207360 the No. cu. in. Again, in 1 gallon there are 
231 cu. in., and 207360 -5-231 = 897H. Hence, 897H gal., ^W5. (Art. 69.) 

7. How many bushels will a box 8 ft. Ipng, 4 ft. wide and 
3 ft. high contain ? 

Solution.— 8 x 4 x 8 = 96, No. cu. ft. and 96 \ 1728 cu. in. = 165888 
cu. in. ^nce 2150.4 cu. in. = 1 bu., 165888 cu. in. = 165888 -*- 2150.4 = 
77^, No. bu., Ans, Hence, the 

Rule.— 7?Y/t6Z the number of cubic inches in the object 
measured, and reduce them to liquid or dry measure, as 
may be required, (Arts. 69, 71.) 

8. How many gallons would a cistern 7 ft. long by 6 ft. 
wide and 11 ft. deep contain ? 

9. At 30 cts. a square yd., what would be the cost of plaster- 
222^ the bottom mi sides of such a cistern ? 
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10. If a reservoir 45 ft. long, 28 ft wide, contains 45360 hhd., 
how high must it be ? 

11. At $1.12| a bushel, what is the value of a bin of wheat 
9 ft. long, 7 ft. wide, and 4 ft. deep ? 

12. A farmer had a bin 8 ft. long, 4| ft. wide, and 2^ ft 
deep, which held 67|^ bu. ; how deep should another bin be 
made which is 16 ft. long, 4^ ft. wide, that its capacity may be 
460 bushels ? 

13. How many hogsheads of water will a cistern hold, which 
is 5 ft. 6 in. square and 8 ft. deep ? 

MEASUREMENT OF LUMBER. 

186. A standard Board Foot is 1 ft. long, 1 ft. wide, and 1 
in. thick ; that is, a square foot 1 inch thick. Hence, 
A Cubic Foot is equal to 12 board feet 

187. A Board Inch is ^ of a board foot ; that is, 1 inch 
long by 12 inches wide and 1 inch thick. Hence, Twelve 
board inches are equal to 1 board foot. 

188. Sawed timber, as plank, joists, etc., is estimated by 
cu, feet ; hewn timber, as beams, etc., either by board feet or 
cu. feet; round timber, as masts, etc., by cu. feet. 

189. To find the Contents of Boards, Planks, etc. 

1. How many board feet in a board 13 ft long, 18 in. wide, 
and 1 inch thick ? 

Explanation. — Multiplying the length operation. 

in feet by the width and thickness expressed 13x18x1 = 234 
in inches, we have 234 board inches. Divid- 234 -r^ 12 = 194 

ing this product by 12, the result is 19^, the a iqi "k/l ff 

number of board feet, Ans. . ^ . . 

2. How many board feet in a scantling 14 ft. long, 6 in. 
wide, and 2J in. thick ? 

Solution. — ^Multiplying the length in feet by the width and thickness 
expressed in inches, we have 14 x 6 x 2i = 210, and 210 -*- 12 = 174, the 
number of board ft., Ans, Hence, the 
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BuLE. — Multiply the length in feet by the width and 
thickness expressed in inches, and divide the product by 
12 ; the quotient mill be in board feet. 

Notes. — 1. The standard thickness of a board is 1 inch. If less than 
1 inch, it is disregarded ; if more than 1 inch, it becomes b. factor in find- 
ing the contents of plank, scantling, etc. 

If one of the dimensions is inches^ and the other two d^TQ feet, the 
product will be in Board feet, 

2. If a board is tapering, multiply the length by TiaXf the sum of the 
two ends. 

8. The approximate contents of round timber or logs may be found by 
multiplying \ of the mean circumference by itself and this product by the 
length. 

3. How many feet in a board 14 ft. long and 18 in. wide, 
and of standard thickness ? 

4. Find the contents of a tapering board 15 ft. long, 16 in. 
wide at one end and 11 in. at the other ? 

5. What cost 125 boards 11 ft. long, and 15 in. wide, at ^^ 
cents a board foot ? 

6. What cost 28 joists whose dimensions are 4 in. by 3 J in. 
and 11 ft. long, at 25 cts. a cu. foot? , 

7." How many cu. feet in a log 65 ft. long, whose mean 
circumference is 12 ft. ? 

8. How many cu. ft. in a beam 24 ft. 6 in. long, 1 ft. 9 in. 
wide, and 1 ft. 2^ in. thick ? 

9. How many feet of boards would be required to build a 
fence 4 ft. high and 126 ft. long, and what would be the 
expense at $2i^ for 100 feet ? 

10. What cost a ship's mast 56 ft. long and 9 ft. in circum- 
ference, at $1.12 J per cu. foot? 

• 11. How many boards 12 ft. long and 4 in. wide are required 
for a floor 36 ft. by 27 ft. ? 

^, How many feet of boards would be needed to make 9 
piano boxes, the interior dimensions of which are 6 ft. 8 in., 
5 ft. 7 in., and 3 ft. 6 in. respectively, the boards being 1-J- in. 
thick ? 
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MASONRY. 

190. Stone Masonry is usually estimated by the perch; 
Brickwork by the thousand bricks. 

Notes. — 1. A perch of stone masonry is 16 J ft. long, IJ ft. wide, and 
1 ft. high, which is equal to 24J cu. ft. It is customary, however, to call 
25 cu. ft. a perch. 

2. The average size of bricks is 8 in. long, 4 in. wide, and 2 in. thick. 

In estimating the labor of brickwork by cu. feet, it is customary to 
measure the length of each wall on the outside ; no allowance being made 
for windows, doors, or corners. But a deduction of ^jj the solid contents 
is made for the mortar. 

1. In the walls of a cellar, the thickness of which is 1 ft. 6 in., 
the height 8 ft., each side wall 52 ft., and each end wall 25 
ft. ;* how many perch (25 cu. ft.) ? 

2. At $4.87|^ a perch, what will it cost to build the walls of 
the above cellar ? 

3. How many bricks are required for a building the walls 
of which are 58 ft. long, 25 ft. wide, 44 ft. high, and 1 ft. thick, 
making no allowance for windows, doors, corners, or mortar ? 

4. At $3.75 per M. for bricks, and $4.25 per M. for laying 
them, deducting -^ for mortar, what will the walls of such a 
building cost? 



APPLIOATIOI^S OF UNITED STATES 

MOI^ET. 

191. United States Money is added, subtracted, multiplied, 
and divided like Decimal Fractions, and requires no special 
rules. 

1. A man has farms valued at $56850, city lots at $86960, a 
house worth $12800, and other property $8750 ; what is the 
whole worth? Ans. $165360. 

2. If a student's expenses are $198 for board, $37.50 for 
clothes, $150 for tuition, $35.87. for books, il'X.ZV^ \wt Vc^x- 
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dentals, annually, what would it cost a year to educate 4 boys 
at the same rate ? 

3. The cost of laying the Atlantic Cable was as follows : 
2500 mi., at $485 per mile ; 10 mi. deep sea cable, at $1450 ; 
25 mi. shore ends, at $1250 ; what was the whole cost ? 

4. Bought wheat at 94 cts. a bushel to the amount of 
$59.22, and sold for $70.56; what was the selling price per 
bushel ? 

5. In selling 86.55 tons of coal, at $5 64 per ton, a merchant 
made $100.63 ; how much did it cost him a ton ? 

6. Paid $2225 for 180 sheep, and sold them for $2675 ; what 
should I gain on 1500 sheep at the same rate ? 

7. A man bought an acre of land for $1250 ; he afterwards 
sold 100 ft. square for $1000, and divided the remainder into 
lots of 25 X 100 ft., which were sold at $500 each ; how many 
lots did he' sell, and how much did he make in the transaction ? 

METHODS BY ALIQUOT PARTS. 



50 cts. = $4 

33^ cts. = $J 

25 cts. = $i 

20 ct^ = $^ 

16 1 cts. = $1 



12| cts. = $|. 40 cts. = $f, 

10 cts. = $tV- 37i cts. = $1 

^ cts. = $t«if. 62^ cts. = $1 

6i cts. = $tV- 75 cts. = $1 

5 cts. = $T^. 87| cts. == $J 



192. To find the Ci>st of a number of like things, when the 
Price of one is an Aliquot Part of $1. 

8. At 33^ cts. each, what cost 576 Grammars ? 

Analysis.— At $1 each they would cost $576 ; but the 3 ) 1576 
price is 33i cts. = $4, and $576 -^ 3, or x i = $192. Hence, the ^^^ $192 

EuLB. — Multiply the given number of things by the 
fractional part of $1 which expresses the price of One; 
the result is the cost. (Complete Grad. Arith., Art. 208.) 

9. What cost 17 chests of tea of 59 lbs. each, at 33| cts. a 
pound? 
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10. Sold 18 bbl. pork of 200 lb. each, at 12| cts. a pound ; 
what did it come to ? 

11. Find the cost of 158 tons coal, at $5.33| a tx)n. 

12. 170 lb. soap, at 8 J cts. a pound. 

13. 264 lb. raisins, at 25 cts. a pouud. 

14. 295 lb. 8 oz. butter, at 33^ cts. a pound. 

15. 756 yd. calico, at 20 cts. a yard. 

16. 275 doz. eggs, at 12^ cts. a dozen. 

17. 1260 pine apples, at 16-| cts. a piece. 

18. What cost 4 lb. 5 qz. 6 pwt of gold dust, at 76 cts. a 
pennyweight ? 

19. A man gave 87^ cts. a sq. rd. for 503 A. of land; what 
did it cost him ? 

20. What would be the cost of enclosing a square lot of 160 
acres with a fence costing 75 cts. a yard ? (Art. 621.) 

193. To find the Number of Like Things when their Cost 
is given, and the Price of One is an Aliquot Part of $1. 

21. How many pounds of coffee at 33| cts. a pound can be 
bought for $84.50? 

Analysis. — Since the price is $i a 

pound, $1 will buy 3 pounds, and $84.50 otoration. 

will buy 84.50 x 3, or 253.5 lb. Or, at $0.33J — ^ 

li a pound, $84.50 will buy as many 84.50 X 3 = 253.5 

pounds as $4 is contained times in $84.50, Or $84.50 -r $J = 253.5 
or 253.5, Ana, Hence, the 

Rule. — Divide the cost of the whole by the aliquot part 
of $1 which is the price of One. 

22. How many lb. butter at 33^ cts. can be bought for 66 lb. 
tea^ at 62^ cts. 

23. What cost 3 bu. 2 pk. 3 qt. of peas, at 87| cts. a peck ? 

24. If a man can pay 62| cts. on a dollar, bow much can he 
pay with $1352.50 ? 
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26. Bought 14 bbl. salt of 4 bn. each, at $1.40 a barrel, and 
sold it at 10 cts. ti peck ; what was the gain ? 

26. At 6J cts. a foot, how many planks each measuring 26 ft. 
9 in., can be bought for $36.78^ ? 

27. How many bales of cotton of 450 lb. each, at 37|^ cts. a 
pound, are equal in value to 15 hhd. sugar of 1800 lb. each, at 
8^ cts. a pound ? 

194. To find the Cost of a number of articles, the Price of 
one being $1 plus an Aliquot part of $1. 

28. At 11.25 a bu., what cost 568 bushels of wheat? 

Analysts.— At $1 a bu., the cost would be |568. ^ ) ^^^^ ^* ^^ 
But the price is |li, therefore 568 bu. will cost $568 ^142 at $J- 

+ $142 (i of 568) =$710. Hence, the IZ^ ^^^ 

EuLE. — To the nuTYiber of articles, add its proper frac- 
tional part ; the sum will be their cost. 

29. At $1.37^ per sq. rd., what cost 263 A. of land ? 

30. Bought in Michigan 300 bu. of oats, at 1^ cents a 
pound ; what did they cost ? (Art. 72.) 

31. Bought in New York 286440 lb. wheat, what is its value 
at$1.87iabushel? 

195. To find the Cost, when the price per 100 or 1000 is given. 

32. What cost 2925 lb. sugar, at $12.50 a hundred ? 
Solution.— 2925 lb. =-VTrV of 100 lb., and fff^^f:!^ ^ $365.62i, Am 

33. At $4.33^ per M., what cost 2367 bricks ? 

Solution.— The price per M. = $4J; then 3)2367 

(2367x4) 4- (2367-^3) _ 4 

1000 - ^^*- $^i^ 

Or, multiply the number of bricks by 4, add J of »,^q 

the same number to the product, and divide by 1000 

by pointing off 3 figures in the result. Hence, the $10,257 
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EuLE. — Multiply the price per hundred or thousand by 
the given number of things, and divide the product by 
100 or 1000, as the case may require. (Art. 10, ^°.) 

Note. — In business transactions, the letter C is put for hund/red; and 
M for tlummnd, 

34. What cost 536720 bricks, at $8.75 per M.? 

35. What cost 125268 feet of boards, at 131.25 per thou- 
sand p 

36. At $5| per hundred, how much will 25345 pounds of 
flour come to ? 

196. When the cost of 100 or 1000 articles, pounds, etc., is 
given, the price of one is found by simply r&moving the decimal 
point in the given cost or dividend, as many places to the left as 
there are ciphers in the divisor, (Art. 264, Com. Grad. Arith.) 

37. If pine boards are $21.63 per 1000 ft, what is that per 
foot? Ans. $.02163. 

38. Bought wheat in N. Y. at $3.12| a cental ; what would 
6410-1 bu. cost at the same rate ? 

39. If 12|- cwt. of sugar cost $140, what is that a pound? 

197. To find the Cost, when the price of a ton of 2000 pounds 
it given. 

40. What cost 5460 pounds of hay at $8.50 per ton ? 

Explanation.— At $8.50 a pound, 5460 lb. wUl $8.50 

cost $46410. But the price is per ton of 2000 lb. ; 5460 

therefore dividing by 2, and removing the decimal 

point 3 places to the left, will give the answer. ^^^^ ) $46410.00 

Hence, the J^^g^ $23,205 

EuLE. — Multiply the price of 1 ton by the given num 
ber of pounds and divide the product by 2000, 

41. What is the freight, at $5.40 per ton, on an exportation 
of 9654 pounds of cotton ? 

42. Bought 26 sacks of wool, weighing 660 lb. each, at $26.50 
per ton ; what did it cost? 
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BILLS OF MERCHANDISE. 

■ 

198. A Bill is a written statement of goods sold, or seryices 
rendered, with their prices, etc. 

NOTB. — Bills should always state the names of both parties, the place 
and time of each transaction, the name and price of each item, and the 
amount. 

199. A Bill is Beceipted when the words ^^ Received Pay ^ 
menV^ are written at the bottom, and it is signed by tha 
creditor, or by some person duly authorized. 

Examples. 

Copy and extend the following bills: 

(i. Bill of Dry Goods.) 

Boston, Jan, 28th, 288S. 
Mr. James Mitchell, 

BoH of W. Starbuck & Co. 
(Cash after 30 days.) 



@ $2. 12 J 
@ 3.75 
.12t 






23 yds. silk 

15 yds^ broadcloth, 

23 yds. cambric, 

13 doz. buttons, 
26 skeins sewing silk, @ 

14 yds. wadding, @ 
47 yds. bl. muslin, 
35 yds. Can. flannel, 
42 yds. calico, 
12 doz. Brooks' cotton, @ 1.08 

i doz. fancy hose, @ 10.00 
8 pr. kid gloves, @ 2.00 






.25 

.061 

.08 

.12 

.14 

.121 



* i 






Amount, - - 
Bec'd Pay% 



'J 






o\ 






•) 



',-* 






) 



r / 



( 



■ V 



W. Starbuck & Co. 



Bills' of MercTiandiae. 
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Messrs. J. C. Griggs & Co., 



(2. Books.) 

Nbw York, May 15th, 188S. 



To Clark & Maykard, Dr. 



1883. 

May 



^ 



For 150 U. S. Histories, @ $0.62| 

'' 72 Rom. " @ 1.15 

" ' 96 Grammars, @ .65 

« 200 Com. Graded Arith., @ .75 

'' 125 Prae. Algebras, @ .83 

** 65 Col. " @ 1.05 

** 84 Physiologies, @ 1.10 

Amount, - - 
Bedd Paxfty 

By Draft on Boston, 



Clark & Maynard. 



(3. Statement of Account.) 

*. San Francisco, Odt, 3, 188$. 

Messrs. EoBERT Staitdart & Brother, 

l7i Acct. with Scott & Merwik, Dr. 



1883. 

June 


4 


iC 


15 


July 
Aug. 
Sept. 


8 
10 
20 


July 


1 
20 


Aug. 
Sept. 


10 
25 







165 tons E.R. iron, 
25 cwt. Steel Wire, 
48 doz. Axes, 
125 Saws, 
342 cwt. Lead, 



@ $45.25 
@ 21.50 
@ 10.40 
@ 3.75 
% 9.40 



Or. 



500 bbls. Flour, @ 5.40 

456 bu. Wheat, @ 1.17 

Dft. on New York, ------ 

112 shares Mining Stock, @ 75.00 

Bal. due, - - 
Redd PayH, 

Scott & Merwin", 



400 



y 



Per Charles ^i.'s^^'^^^'^si 
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Entry Clerk's Drill. 

200. Enter the following memorandum, made at Detroit, 
Mich., and find the amount of the bill : 

Mem.— A. B. bought of C. D., Apr. 15th, 1883, 624 lbs. Java 
coffee, at 25 cts. ; 420 lbs. green tea, at 75 cts. ; 648 lbs. gran- 
ulated sugar, at 12| cts.; 528 lbs. brown do., at 6 J cts.; 
350 lbs. bar-soap, at .05; 428 gal. linseed oil, at 87 J cts. 



Messrs. A. B., 



Common Form. 

* 

Dktkoit, Mich., Apr. 15th, 188S. 

Bought of C. D. 



624 lbs. Java Coffee, 
420 lbs. Green Tea, 



@ 25 cts. 
@ 75 cts. 



648 lbs. Granulated Sugar, @ 12^ c. 



528 lbs. Brown 
350 lbs. Bar Soap, 
428 gal. Linseed Oil, 



u 



6^0. 
5 cts. 



@ 87ic. 
Amount, - - 

Re(^d Pa'jfty 



6. W. A. Sanford, Esq., of Philadelphia, bought, June 3d, 
1883, of James Conrad, 28 yds. of silk, at $1.75 a yard ; 42 
yds. of muslin, at 56 cts. ; 16 pairs of cotton hose, at 87J cts.; 
35 pair of silk hose, at $2.10; and 25 pair of shoes, at $3.25. 
What was the cost of the several articles, and how much is 
due on his account ? 

6. Holmes & Homer of Cincinnati, bought, July 1st, 1882, 
of H. W. Morgan & Co., 100 bbls. flour, at $5.50 a barrel; 
50 bbls. pork, at $8.25 ; 25 bbls. beef, at $9.75 ; 112 kegs of 
lard, at $3.25 ; and 25 bu. corn, at 74 cts. What was the^ost 
of the several articles, and how much is due on his account ? 
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•\'^r 201. Percentage is the method of calculating by hundredths^ 



202. The term Per Cent (from the Latin per and centum), 
means by the hundred, or simply hundredths. 

203. The Bate Per Cent is the number of hundredths to be 
found or taken. It may be expressed by the sign %, by a ded- 
mat, or by a common fraction. 

Table. 



Sign. 


Decimal 




Fraction. 


Sign. 


Decimal. 


Fraction. 


1^ 


.01 




lio 


i% 


.005 


sio 


5% 


.05 


— 


irV 


H% 


.025 


- i?ir 


Wo 


.10 




-h 


ifo 


.0025 


— ils 


25^ 


.25 


— 


i 


H% 


.0625 


= iV 


m 


.50 




i 


m% 


.1875 


= A 


t^.% 


.75 


— 


f 


'm% 


.33J 


= i 


mo 


1.00 


= 


\ 


iiH% 


1.125 


= 1* 



204. Since hundredths occupy two decimal places, every 
per cent requires, at least, two decimal figures. Hence, if the 
given per cent is less that 10, a cipher must be prefixed to the 
figure denoting it. Thus, 2% is written .02; 6^, .06, etc. 

NoTBS. — 1. A hundred per cent of a number is equal to the number 
itself; for |JJ is equal to 1. 

2. In expressing per cent, when the decimal point is used, the words 
per cent and the sign ( %) mast be omitted, and vice versa. Thus, .05 de- 
notes 5 per cent, and is equal to yj^ or -^jfi but .05 per cent or .05% 
denotes yj^ of yj^, and is equal to yo^wo or Wins- 
6 
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205. To read Per Cent, expressed Decimally. 

Call the first tivo decimal figures per ceyit ; and those on the 
right, decimal parts of 1 per cent. 

Note. — Parts of 1 per cent, when easily reduced to a common fraction, 
are often read as such. Thus, .105 is read 10 and a haJf per cent; .0125 is 
read one and a quarter per cent. 

Bead the following as rates per cent : 

1. .06; .052; .085; .094. 4. .12^; .08^; .16^; .5775. 

2. .012; .174; .0836; .154. 5. 1.07; 2.53; 4.65; 2.338. 

3. 5.33i; 4.125; 8.0623. 6. .1857; .2352; .7225. 

206. To change a Per Cent to a Common Fraction. 

7. Change 35% to a common fraction. 
Solution.— 35% = .35 and jV^ = /^, Ans. Hence, the 

EuLE. — Write the per cent for the numerator and 100 
for the denominator, and reduce it to lowest terms. 

207. Express the following by Com. Frac. in lowest terms : 

8. b%. 10. 30^. 12. 50^. 14. 100^. 

9. %%. 11. 25^. 13. K%. 15. 125^. 

16, To what common fraction is 6|^ equal ? 
Analysis.— 6|% = 5^ ; *j? x ^ir = ^^% or tV* ^ns. (Art. 203.) 

17. What fraction = 5^^? 26^^? 36^^? 28^^? 12^^.? 



208. To change a Common Fraction to an equivalent Per Cent. 

18. What per cent of a number is | ? 

Analysis. — Every number is 100 ^ of itself, hence f 8)5.00 

Qf 100% =500-1-800, or 5 -^8 = .62^, or 62J%, Am. a^7~^^ 
Hence, the * 
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EuLE. — Annex ciphers to the numerator, and divide it 
by the denominator. (Complete Graded Arith., Art. 249.) 

19. Change |^ to an equivalent per cent. 

Ans. .60, or m%. (Art. 208.) 

20. |i = ? 22. ff = ? 24. II = ? 26. -11]} = ? 

21. 4^ = ? 23. ^A=? 26. ^VV = ? 27. i^ = ? 

209. The Farts or Elements employed in calculating per- 
centage are the Base, the Rate per cent, the Percentagey and 
the Amount or Difference. 

210. The Base is the number on which the percentage is 
calculated. 

211. The Bate or Bate per cent is the number of hun- 
dredths of the base to be taken. 

212. The Percentage is the part of the base indicated by the 
rate per cent. 

Thus, when it is said that 4% of $50 is |2, the base is $50, the rate .04, 
and the percentage $2. 

213. The Amount is the sum of the base and percentage. 

214. The Difference is the ba^e less the percentage. 

Thus, if the base is |75 and the percentage |4, the amount is $75 + $4 
= $79 ; the difference is $75 - $4 r^ $71. 

I 

The relation between these parts is such, that if any two of 
them are given, the other three may be found. 

215. To find the Percentage^ the Base and Rate being given. 

28. What is 8^ of 2346 ? 

Solution.— The Base 2346 x .08 (rate) = 187.68, Percentage. Hence, 
the 

EuLE. — Multiply the base by the rate, expressed in 
decimals. 
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Formula. — Percentage = Base x Bate, 

Notes. ~1. Finding a per cent of a number is the same as finding a 
fractional part of it. (Complete Graded Arith., Art. 208.) 

2. When the rate is an aliquot part of 100, it is advisable in most cases 
to take the parts of the base denoted by the corresponding fraction. Thus, 
for *iSifo take i, etc. 

3. When the base is a compound mimber, the loioer denominations 
should be reduced to a decimal of the highest ; or the whole number to 
the l&{S>est denomination ; then apply the rule. 

29. What is 5^ of £28 10s. lid. 

SOLXJTiON.— £28 10s. lid. = £28.55, and £28.55 x .05 = £1.4275, or £1 
8s. 6|d., Am. ^Arts. 151, 153.) 

30. 6^ of 7850 = ? 34. 12^ of 6785 = ? 

31. 7^ of 8375 = ? 35. 75^ of 9863 = ? 

32. 8^ of 5873 = ? 36. 100^ of 6842=? 

33.. H of 3482 = ? 37. 12^^ of 48 lb. 3 oz. = ? 

38. ^ffo of 3i^ A. 16 sq. r. = ? 

39. What is the difference between h\% of $800 and ^% of 
*1050 ? 

; \40. What is 9f^ of 275^ miles ? 

"\* 

^\ \216. To find the-JSafe^ the Base and Percentage befng given. 

41. What per cent of 80 is 36 ? 

Analysis. —Since percentage is the product of base x 80 ) 36. 00 P. 
rate, the percentage 36-f-80 (the base) = .45, the rate. \ TT -p 

Hence, the 

EuLE. — 'Divide the percentage by the base. (Complete 
Graded Arith., Art. 119, a.) 

Formula. — Bate = Percentage -r- Base, 

42. What fc of £28 is 16s. ? A7is. 2|^. (Art. 152, K) 

43. Of $250 is $12? 46. Of 523 is 32? 

44. Of 365 yd. is 28 in. ? 47. Of 875 is 33^ ? 
43. Of 500 A. IS 25 A. ? 48. Of 68 is 12^? 
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49. Of 26 lb. 9 oz. is 12 pwt. ? 52. Of 83 is 8|? 

50. Of 475 is 175? 53. Of 75 is 2f? 

51. Of 654 is 62? 54. Of 99 is 9J ? 

55. A man bought 350 A. of land, at $40 an acre, and sold 
part of it for 12240 at the same rate ; what per cent of the land 
did he sell ? 

56. An agent received $67.50 for collecting $4500; what 
per cent was his commission ? 

57. Bought sugar for $150 and sold it for $167.50; what 
per cent was the gain ? 

58. A merchant owes $8250, his assets are $3240 ; what per 
cent of his debts can he pay ? 

59. Sold i A. of land for what the whole cost ; what was the 
per cent gain ? 

60. What per cent of 365 days are 30 days ? 

61. Bought a number of eggs, and sold 11 for the money 
paid for 18 ; what per cent was the gain ? 

217. To find the Base, the Rate and Percentage being given. 

62. $500 equal 20^ of what number ? .20 ) $500.00 P. 

Analysis.— Since the percentage $500 is a pro- ^^^- ^^^00 B. 
duct of which the rate .20 is a factor, $500-i-.20 Or 20^ = |, and 
= $2500, the base required. Hence, the |500-^ j^ = $2500. 

EuLE. — Divide the percentage by the rate. 

Formula. — Base = Percentage -r- Rate. 

63. 184 is 12^^ of what number? 

Ans. 1472. (Complete Grad. Arith., Art. 217.) 

64. 245 = 6^ of ? 70. $68.25 = 12^^ of ? 

65. 1248 = 10^ of ? 71. £248 6s. = J^ of ? 

66. 967 = 7^ of ? 72. $250.60 — \% oU 

67. 863 = Z^% of ? 73. 1250 = J^ of ? 

68. 8721 = 6i^ of ? 74. 450| = 125^ of ? 

69. 7500 = 1^ of? 75. 96| = 15Q%^1'1 
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76. Paid $50 a month for house-rent, \^hich was 9^ on the 
value of the house ; what was it worth ? 

77. An owner of a ship sold 25^ of it for 15250 ; what was 
the ship worth ? 

78. A man paid 1150 for insurance on his house, which was 
^\% on the sum insured ; for how much was it insured ? 

79. A grocer sold 9^ cwt. sugar, afc $8J per cwt., and lost 
thereby 12^ ; what was the cost ? 

218. To find the Base, the Amount or Difference and the Rate 
being given. 

80. What number increased by lb% of itseK is 4600 ? 

1 + .15 =1.15 

Analysis. — Since 4600 = 100% +15%, it must be i -i k \ acc\c\ oO 

115% of the number, and 4600-5-1.15 = 4000. ; ^ouu.uu 

Ans. 4000 

81. What number diminished by 25^ of itself is 4560? 

Analysis.— Since 4560 = 100% -25%, it must be l—-^^ = .75 
75% of the number, and 4560-J-.75 = 6080, the num. .75 ) 4560.00 
ber required. Hence, the jTTT aqqq 

EuLB. — Divide the amount by 1 increased by the rate. 
Or, Divide the difference by 1 diminished by the rate. 

^ r» ] Amount -f- (1 + Bate). 

Formulas.— ^fl^e = i ^^.^ ,- „ 1 x 

( Difference -f- (1 — Rate). 

What number plus What number minus 

82. l^% of itself = 24129 ? 86. 36 Jg of itself = 3360 ? 

83. 10^ of itself = 1540 ? 87. h% of itself = 3078 ? 

84. Z^i% of itseK = $3680 ? 88. 25^ of itself = 450 ? 
86. 25^ of itself = 5000 ? 89. 7^^ of itself = 6475 ? 

90. Sold 1900 bbl. flour for 111520, which was 20^ above 
cost; what was the whole cost and the cost per barrel? 



V 



u 



1 



Percentage. 87 

91. A dealer sold 1600 bbL beef for 124000, which was a 
loss of 25^ ; what did the whole cost, aud what did he get a 
barrel ? 

92. A builder sold a house for J?8250, which was 12^ more 
^han it cost him ; what was the cost ? 

Examples. 

I. What is the cost of ^-heuse which sells at a loss of 1\%, 
the selling price being iLHjIjp)? 

N^ 2. A merchant owes $125^75, and his assets are $7500 ; what 
^^, per cent can he pay ? 

s /^3. Sold 2 city lots at $1500 each ; on one I made 15^, on 
tS\ yfhe other I lost 15^ ; what did I gain or lose ? 

>. If 15^ of what is received for goods is gain, what is the 
gain per cent ? 

-~^r- Sold goods for $29900 and made 15^ after deducting b% 
for cash ; what was the cost and the marked price ? 

6. 240 is 33^^ more than what number ^ 

7. A collector who has 8^ commisrion, pays $534.75 for a 
bill of $775 ; what amount of the bill does he collect? 

8. What is 1^ of $1728 ? 

9. What is 9|^ of 275 miles? 

10. What is the difference between b\% of $800 and ^% 
of $1050 ? 

II. Bought 300 long tons coal at $3.75 a ton and sold it at 
$4.60 a short ton; what is the per cent profit? ^ ^ ^+ „ » 

12. Bought a barrel of syrup for $20 ; what must I charge a 
gallon in order to gain 20^ on the whole ? 

" ^3 . Sold 25 tons coal at '$5.64 per ton, and made $62; whatc7iovv<^ 
'^ did the coal cost, and what per cent was the profit? 
• -44v A quarter section of land was sold for $4563, which was 
S% less than cost ; what was the cost per acre ? 

15. What ^ of a number is 25% of 3 fourths of it? 
'•- - 16. i^ of 1258 i^% of \^ihat number? 
17. What % of a number is 20% of | of it ? 

i 
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APPLIOATIOl^S OF PERCENTAGE.* 

PROFIT AND LOSS. 

219. Profit and Loss are g<iin or loss in business transac- 
tions. They are calculated h-^ percentage. 

The cost is the lase ; the per cent of gain or loss, the rate ; 
the gain or loss, the percentage ; the selling price, the cost, 
plus or minus the gain or loss. 

1. A man paid $650 for a carriage, and sold it for %% more 
than it cost him ; what was his profit ? 

ANAiiYSis.— 6% = .08, and $650 x .08 = $52.00, Ans. 

2. A musician bought a piano for $570, and sold it for 
$624.15 ; what per cent was his profit ? 

Analysis.— $624.15 - $570= $54.15 (gain), and $54.15-*- $570 (cost) 
= .095, or 9^^, Ans, 

3. A provision dealer made $500 on a cargo of flour, which 
was 20^ of the cost ; what was the cost ? 

Analysis. — Since $500 are 20% of a number, 1% of that number is 
,V of $500 = $25, and 100% is $25 x 100 = $2500, Ans. 
Or, since $500 = J (20%), f = $500 x 5 = $2500, Ans. 

4. A merchant tailor sold a quantity of goods for $750, on 
which he made 25^ ; what did the goods cost him ? 

Analysis.— $750 is the cost +25% of itself; and $750-5-1.25 = $600 
the cost, Ana. 

5. A grocer sold a quantity of damaged goods for $400, which 
was 20^ less than cost ; what was the cost ? 

Analysis.— $400 is the cost -20% of itself, and 100% -20% = .80, 
$400-s-.80 = $500, the cost, Ans. 

♦ The Applications of Percentasfe in business transactions are nnmerons and impor- 
tant. Special pains should therefore be taken to have the subject thoroughly under- 
stood. 
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Or, f-i(20%) = f; since | = $400, i = $100, and f = $500. 
(Art. 215, N. 2.) Hence, the 



FOBMULAS. — - 



'' Profit or Loss = Cost x Rate, 
Rate = Profit or Loss -r- Cost. 
Cost = Oain or Loss -j- Rate. 



p , _ \ Selling Price -f- (1 + Rate)^ or 
~" ( Selling Price -f- (1 — Rate). 



Note. — It often shortens the process to take the fractional part of the 
base, indicated by the given per cent. 



TRADE DISC@UNT. 

220. It is customary for merchants and manufacturers to 
have fixed price lists of their goods, and when the market 
varies instead of changing the fixed price they change the rate 
of discourit. The fixed price is named the list price, and the 
deduction made from it, is called the Trade Discount. 

Note. — ^Profit and Loss are calculated on the actual cost of goods, or 
sum invested ; trade discount on the list price. 

221. Dealers usually announce their *^ terms" upon their 
"bill heads" thus. Terms 3 months, or 30 days, less b%\ 
terms 60 days, or 2^ discount in 10 days, etc. 

Note. — When bills are paid before maturity, merchants usually 
deduct the legal interest for the time, on amount of bill. 

222. To And the Net Amount of Bills when discounts are 
made. 

1. A Bill of goods at list prices amounts to $105 ; what is 
the net amount, the trade discount heing 10^, and h% off for 
cash ? 

Solution.— |105 x .10 = $10.50, and $105-$10.50 = $94.50. Again, 
$94.50 X .05 = $4,725, and $94.50-$4.725 = $89,775, Ana. Hence, the 

Rule. — Deduct the trade discount from the list price, 
and from the remainder taJce the discouunit for casK. 
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Note. Observe that the first rate of discount <mly is deducted from 
the list price, and the subsequent rates are deducted from the remainders. 
The restUt is not affected by the order in which the discounts are taken. 

2. What is the net amount of a bill of goods, the list price 
of which is $435, sold 6% off for cash, trade discount 8%?lf?^, /^.^. 

3. Sold books on 3 mo. amounting to $854.75 at a discount 
of 12^ from retail price, and 10^ off for cash; what is the net 
▼alue of the bill ? 

4. The gross amount of a bill is 1236.37; the rates of 
discount are 15^ and 8%; what is the net amount? 

6. Find a direct discount equal to a discount of 12|^ and S%. 

Ans, 1^%. 

Note. — To find a direct discount equal to two or more taken in 
succession ; from the sum of two discounts subtract their product, 

6. What direct discount is equal to a discount of 25^ and 
17^? 

7. On a bill of $625, what is the difference between a discount 
of 30^ and a discount of 25^ and b% ? 

8. Bought books at a discount of 20^^ on the retail price, 
and sold them at the retail price ; what ^ei^^ent did I gain ? 

9. What per cent would I gain at a discount of 33^^ ? 

10. With a trade discount of 8% and b% for cash, goods 
were sold for $825 at a profit of lb% ; what was the cost ? 

223. To Mark goods so that a given per cent may be deducted 
and leave a given per cent profit. i 

i 

11. Bought cloaks at $75.10; what price must they be >\ 
marked, that lb% may be deducted and leave 25;^ profit ? 

Analysis.— The selling price is 125% of $75.10, and $75.10x1.26 = 
$93,875. But the marked price is to be diminished by 15% of itself, and 
100%— 15% = 85% ; hence, $93,875 = 85% of the marked price. Now 
$93.875-i-.85 = $110.44, the marked price. (Art. 217.) Hence, the, 

Rule. — Find the selling price and divide it by 1 minus 
the given per cent to he deducted ; the quotient will be 
/^^ i/iarhed price. 
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12. A bookseller wishes to mark up the price of a book 
which he now sells for 12, so that he can deduct \h% and yet 
receive the present price ; what must be the marked price ? 

13. A merchant sells cloths for $268 by which he gains 23^; 
how must he mark them so that he may deduct 4^ and make 
the same profit ? 

14. Bought diamonds at $920 ; how must I mark the price 
Uhat after alDating h% the profit may be %h% ? 

15. What must be the price of an article from which you 
deduct %Wo and leave 20 cents ? 




r. 



/ 



'Of - ■'^ 



COMMISSION AND BROKERAG-E. 

224. Commission is ftn allowance made to agents^ collectors^ 
brokers, etc., for the transaction of business. 

Brokerage is Commission paid a broker. 

Guarantee is the % charged for assuming the risk of loss. 

Notes. — 1. An Agent is one who transacts business for another, and is 
often called a Commission Merchant y Factor, or Correspondent. 

2. A Collector is one who collects debts, taxes, duties, etc. 

8. A Broker is one who buys and sells gold, stocks, bills of exchange, 
etc. Brokers are commonly designated by the department of business in 
which they are eftgaged ; as, Stock-brokers, Exchange-brokers, Note- 
brokers, Merchandise-brokers, Real -estate-brokers, etc. 

225. Goods sent to an agent to sell, are called a Consignment ; 
the person to whom they are sent, the Consignee; and the 
person sending them the Consignor or Shipper. 

226. The Oross Proceeds of a business transaction are the 
whole sum received. 

227. The Net Proceeds are the gross amount received, minus 
the commission and other charges. 

228. Commission and Brokerage are computed by Per- 
centage ; the money employed is the hose ; the per cent lor 
services, the rate ; the commission, th^ perceutoge. 
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Nom — Brokerage is computed on the par va^ue of stocks, bonds, etc., 
as the base. 

1. Find ^\% commission on sales for $8168. (Art. 215.) 

Ans. $285.88. 

2. What is the commission at 2i^^ for selling 875 bushels of 
wheat, at $1.25 ? 

3. An agent collects $2850 ; how much does he pay to the 
owner after deducting b% oommissiorr? 

4. A commission merchant sold goods amounting to 
$2875.50 ; the charges were 2J^^ com., '^\% guarantee, cartage, 
storage, etc., $18.50 ; how much was due the owner ? 

5. Paid $375 to an auctioneer for selling a house ; his com. 
being 2|^^, for how much did he sell it q,nd what did the owner 
receive? (Art. 217.) 

6. An agent received $864 with which to buy goods; he 
was to have %\% commission on the amount of purchase ; how 
much was his commission and what the amount of purchase ? 

7. A commission merchant received $654; he charged ^\% 
commission and 2^% for guarantee ; what were the net 
proceeds? 

8. An agent charged 2^ commission and $58.60 expenses 
for selling a house, and sent thie owner $16350 ; for what did 
he sell the house ? 

9. What is the brokerage, at ^%y on the sale of stocky the 
par value of which is $5250 ? 

10. Paid a broker $25 for buying bank stock at par, com- 
mission \% ; how much did he invest ? 

11. The sum of $25365 sent to my agent, includes invest- 
ment and commission at 3|^ ; what is the investment ? What 
is the commission ? 

12. My agent bought tea at \% brokerage, and was paid 
$450. He afterwards sold the tea at a profit to me of $6150, 
deducting 1^% commission on the sale; how much was his 
cpjamission ? 

13. A man wishes to draw on New York for an amount 
sufficient to cover expenses of 2% exchange and 2^% commis- 
sion, and leave him the sum of $5242.50; for how much must 

lie dmw ? 
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14. What number diminished by 4|^ of itself is equal 
to 895 ? 

15. A bill of $8'Z5> was placed in the hands of a collector, 
who obtained 75^ of it and charged 8^ commission ; how 
much did the owner receive ? 

16. A man invested $6307.50 in IT. S. bonds at 105^, broker- 
age \%y and sold them at 115^, brokerage \%\ how much did 
he gain ? '^ 

V^17. On what valuation is $18.25 the commission, at f%? 

\18. On what sales is $825.50 the commission, at 1\% ? 

J1I9. A merchant sold on a commission of ^%y 200 bbl. pork, 
each weighing 200 lb., at 12| cts. a pound ; what was the 
amount of his commission, and how much did he remit to the 
owner ? 

20. A lawyer received. $6.80, being 8^ commission forcol- 
lei}ting a note ; what was the face of the note ? 

21. A real-estate agent bought land for which he received 
^\% commission for buying and $48.50 for charges. The whole 
cost of land, commission, and charges was $8450 \ what was 
paid for the land ? 

22. A commission merchant sells 60 bbl. potatoes at $3.25 a 
bbl., and 42 bu. beans at $2.50 a bu.; how much is due the 
consignor, the commission being 2|^? 

23. An agent who charged %\% for selling a house, paid the 
owner $12360 ; what did he get for the property ? 

24. On what amount of sales is $241.75 the eommissiou, at 
15^, after deducting $18.^0 for expenses ? 

26. An agent received $67.50 for collecting $4500 ; what was 
the rate ? 

26. A man sends 83246.20 to an agent in Boston to buy 
shoes, deducting his commission at %% ; what was his com- 
mission? How much did he spend for shoes ? 

27. A New York firm sell for me goods at 6^ commission ; 
how much must be sold that my broker can buy stock with 
the proceeds to the value of $6250, after deducting his com- 
mission of 2i%2^ " , 

28. A dealer A pork m^rro $1565 net, deducting 10.^ com-^ 
mission and pajing $850 expenses of packing ; if the pork cost 
him 7 cts. a pound, how many Dounaa did Vv^ ^^jfi*^^ 
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INSURANCE. 

/ 229. Insurance is security against loss. It is distinguished 
by different names, according to the cause of the loss or the 

' object insured. Thus, Fire Insurance, Marine Insurance, 
Accident, Health, Life Insurance, etc. (See Life Ins., Art. 566.) 

Note. — Risks of traDsportation partly by land and partly by water, are 
called Transit Insurance. 
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230. The parties who agree to make good the loss, are 
^ called Insurance Companies or Underwriters. 

NotbI — When only a part of the property insured is destroyed, the 
underwriters are required to make good only the estimated loss. 

231. Insurance Companies are of two kinds : Stock Com- 
panics and Mutual Oompanies. 

232. A Stock Company is one which has a paid-up capital, 
and divides the profit and loss among its stockholders. 

233. A Mutual Company is one in which the losses are 
shared by the parties insured. 

Note. — Some companies combine the principles of Slock and MuttuU 
Companies, and are called Mixed Companies. 

r 234. The Premium is the sum paid for insurance. 

235. The Policy is the written contract between the insurers 
and the insured. They usually run from one to five years. 

236. A Valued or Closed Policy contains a certain fixed 
value on the thing insured ; as of houses, goods, etc. 

237. An Open Policy is one in which the value of the article 
insured is to be determined in case of loss. 

238. The rate of premium charged depends on the nature 
^ of the risk and the time for which the policy is issued, the rate 

for long policies being less than for short ones. 
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// 239. Kates for less than a year are called Short Bates. 

NoxBS. — 1. Policies are renewed annually, or at stated periods, and the 
premium is paid in advance. In this respect insurance differs from com- 
mission, etc., which have no reference to time. 

2. When a policy taken for a year is cancelled prior to the end of the 
year, a Return Premium is paid to the party insured. 

240. Premiums are computed by the rules of Percentage, 
Kates of premium are 2k per cent of the sum insured, or a num- 
ber of cents paid on $100. 

Thus, 25 cts. on $100, is J of 1 % ; 75 cts. on $100 is }%. 

/ "J 241. An Insurance Agent is a person who acts for Insur- 
/^-^ance Companies in obtaining business, collecting premiums, 
adjusting losses, etc. 

/ O 242. An Insurance Broker is a person who negbtiates insur^ 
J ance and receives a percentage from the company taking tbe 
risk. 
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Note. — ^Insurance Brokers are regarded as agents of" the insured. 

/. J 243. The Surplus of an Insurance Company is the excess of 
its assets above its Uahilities, 

244. To find the Premium^ f^om the sum insured and the rate. 

1. What is the premium for insuring a store and goods 
yalued at 112000, at 1\% for 1 year ? 

Solution.— $12000 x .015 = $180.00, Ans, Hence, the 
Formula. — Premium = Sum In. x Rate. (Art. 215.) 

2. Wbat is the cost of insuring goods worth $4000, at 
80 cents per $100, the policy and survey being $1.50? 

3. If I take a risk of $12000 at a premium of 1\%, and re- 
insure it at 1\%9 what will be my gain ? 

4. Insured a cargo from Liverpool worth £850 10s. 4d.* at a 
premium of IJ^ j at $4.86 to the £, who,t ig the premium in 
U. S. Money? 
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245. To And the Rate, from the sum insured and the premium. 

6. A man paid $215 for insuring $8600 on a tenement house ; 
what was the rate ? 

Solution.— $215.00-5-18600 = .026, or 2J %, Ans. Hence, the 
Formula. — Rate = Premium-r-AmL Insured. (Art. 216.) 

6. A grocer paid, $40 annually for an insurance of $5000 on 
his goods ; what was the rate ? 

7. If the owner pays $2800 for insuring a steamer worth 
$42000, what rate per cent does he pay ? 

8. Paid $25 for an insurance of $3000 ; what was the rate ? 

246. To find the Sum Insured, when the premium and the 
rate per cent are given. 

9. A merchant paid $1200 premium, at 2\%, on a ship and 
cargo from Liverpool to Baltimore ; it was lost on the voyage ; 
what amount of insurance should he recover ? 

Solution.— |1200.000-*-.022 = $54545.455, Ana. Hence, the 
Formula.— /S^wm Insured = Premium-^ Rate. (Art. 217.) 

10. If I pay $254 premium on silks, from Havre to New 
York, at H per cent, what amount does my policy cover ? 

11. A gentleman paid $62 annually for insuring house and 
furniture, which was 2j^% on half its value; what was its value ? 

12. How much insurance can be obtained for $125 on a store 
and contents, at 1^% ? 

13. Paid $287 to insure half the value of a cargo at 2^% ; 
what w?.s its total value ? 

247. To -find the sum to be insured to cover the value of the 
goods and premium. 

14. Goods bought in Paris for $7594, were insured at 2j^% ; 
what sum will cover the value of the goods and the premium ? 

Analysis. — The sum insured is 100% of itself, the premium is 2^% of 
that sum, and 100% -2i% = 97^%. Now $7594-5-.97i = $7788.72, the 
sum required. (Art. 218.) Hence, the 

PoBMCLA. — Sum Insured = Value -^ (1 — Rate). 
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IB. If a warehouse is worth $266250, what sum must be 
insured, at %%, to cover the property and premium ? 

16. What sum must be insured, at d%, on a consignment of 
tea worfcli $4200, to cover property and premium ? 

17. A merchant sent a cargo of goods worth $25275 to 
Canton ; what sum must he get insured at 3^, that he may 
suffer no loss, if the ship is wrecked ? 

18. The premiums paid for insuring two stores, are $98.25 
and $146.50; the rate is If^ ; what sum must be insured to 
cover the property and premium ? 

Exam ples. 

1. What is the annual premium on a policy insuring a house 
for \ its value, at ^^ ? \ 

2. If $125 are paid annually for insuring $24000, what is the 
rate per cent ? 

3. What premium must be paid for insuring $6500 on a 
fcjtore for 3 years at ^^% ? 

4. A house is insured at ^%, and the premium is $93.60; 
for how much is it insured ? 

5. A shipowner insures a ship and cargo for $89325, at 4^^, 
the policy covering both property and premium ; what is the 
value of the property? 

6. What will it cost to insure a factory worth $26000 at ^%, 
and machinery worth $16800 at ^%, with $1.50 for policy? 

7. Paid $350 on a shipment of goods to insure f the value, 
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^^ ^i% y what was the whole value ? 

8. A company had $125 premium for insuring property worth 
$18000 ; if similar property worth $45000 were insured at the 
same rate in another company, what would be the premium ? 

9. A dealer insured a stock of goods for 1 year, at 1^% ; if 
the short rate for 6 mo. was 83 cents on $100, and the policy 
was cancelled at the end of that time, what should be the 
return premium, the goods being insured for $3500 ? 

Note. — ^Multiply the sum insured by the difference between the given 
rates. 

7 
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248. Losses may be partial or total. 

In ordinary cases of partial loss, the insured is entitled to 
indemnity only for the actual lo|fe8. If a total loss occurs, the 
insurers pay the full amount of their policy. 

249. If the policy contains the "Average Clause,'* the com- 
pany pays only such a proportion of the loss as the amount 
insured is to the value of the property insured. 

Thus, a person who has a policy with the *' Average Clause " for $1000 
on property worth $2000, would receive $500 on a loss of $1000.' 

Note. — It is customary for Insurance Companies to reserve the right 
to repair or replace the damaged property. 

250. If the loss is partial, but amounts to more than half 
the value of the property, the owner has the right to transfer 
to the company what remains, and claim the full value of the 
property.* This is called the right of abandonment, and the 
company cannot refuse to take it, unless specially named in 
the policy. 

251. When a partial loss occurs to a vessel, the companies 
pay such proportion of it as the sum insured is to the value of 
the property. It is an established rule that one-third shall be 
allowed the insurers for the superior value of the new material 
used ; that is, " one-third off, new for old." 

252. A total loss may be actual or constructive. 

An Actual Total Loss is one by which the property insured 
is entirely destroyed by fire or water. (Art. 230, N.) 

A Constructive Total Loss is one in which some portions of 
the property are saved, and are transferred by the insured to 
the insurers by abandonment. 

• AmoricaD Cyclope(!ia 
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253. In such cases the insurers pay for the whole, and hold 
the salvage or property saved as their own. 

254. ' To estimate proportionate losses. 

1. A merchant insured $2500 in a Mutual Co., $1500 in 
the Howard, and $3500 in the Phoenix ; a loss by fire of $6000 
occurred ; how much should each company pay ? 

Explanation. — The total sum insured was $2500 M. 

$7500, the loss was $6000. Dividing $6000 by -^^^^q ^ 

$7500 gives 80 % , proportion of insurance to loss. q^OO P ' 

Share of Mutual = $2£i00 x .80 = $2000.00, ^ ■^* 

of the Howard = $1500 x .80 = $1200.00, $7500 Sum Ins. 

of the Phoenix = $3500 x .80 = $2800.00. 6000^7500 = .80. 
Hence, the 

Rule. — Divide the loss by the total insurance, the quo- 
tient will he the per cent which each must pay. 

2. The loss by fire on a piece of property was 18000, of which 
$2000 was insured in the Howard, $3000 in the Phoenix, and 
$3000 in the Manhattan Company ; how much did each com- 
pany contribute ? 

^ 3. The loss by fire on a store and contents was $4525 ; the 
property was insured $2500 in Franklin Company, $4000 in 
Mutual, $2000 in Phoenix, and $3000 in Hanover Company ; 
how much should each pay ? 

4. A shipment of silks valued at $25000 was insured for 
$15000, with a policy containing the ^^ average clause ;" if the 
goods were damaged to the amount of $5000, how much would 
■» be naid by the company ? ■ 

y^^b, A cargo of oil worth $30000 was insured for 18 months at 
^\%\ at the end of six months the policy was cancelled ; if the 
short rate for 6 months was 95 cts., what should be the return 
premium ? 

6. A real-estate owner insured $75000 at the average rate of 
\% a year for 12 years ; the entire property being at the end of 
10 years destroyed by fire, the company paid the loss in full ; 
hoi7 much was the real loss to the company, the insuranco 
having been regularly paid ? 
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TAXES. 

/ 255. A Tax is a sum assessed upon the person, property, oi 
' income of citizens. 

Q 256. A Property Tax is a tax upon property, 

257. A Personal Tax is a tax upon the person, and is called 
a poll or capitation tax. 

Notes. — 1. A Poll Tax is a specific sum levied in some States upon all 
male citizens not exempt by law, without regard to property. 

2. In Mass. a poll tax is assessed on every male inhabitant above the 
age of 20 years, whether a citizen of the U. S. or an alien. Rev. Stat. 



5 



h 



258. A License Tax is the sum paid for permission to pur- 
sue certain avocations. 

259. Special Taxes are fixed sums assessed upon certain 
Q articles of luxury ; as carriages, billiard tables, gold watches, etc. 

Note. — The Internal Bevenue or Stamp Tax upon perfumery, watches, 
proprietary medicines, etc., was repealed by Act of Congress in Oct. 1882. 

( /- 260. Property is of two kinds, real and personal. 

^ 261. Eeal Estate is that which is fixed; as, houses and 
lands. 

^' /; 262. Personal Property is that which is movable ; as, money, 
^ stocks, bonds, mortgages, etc. 

I 263. Assessors are persons appointed to make a list of 
taxable property and fix its valuation for the purpose of 
taxation. 

! 264. A Collector is a person appointed to receive the taxes. 

265. Property taxes are computed by Percentage. 

, / 266. An Assessment Eoll is a list of all persons in the dis- 
trict liable to be assessed, with their taxable property and its 
valaation. 
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267. To Assess a Property Tax^ when the sum to be raised and 
the valuation of the property are given. 

«/" 1. In a city whose property was valued at $2506000, a tax of 
f / $15000 was levied; there being 250 polls, each taxed $2, what 
/ was the rate of the tax, and what A'stax whose real estate was 
I valued at $8000, and personal at $5000 ? 

V Explanation. — The sum to be raised is $15000 solution. 
less $500 on the polls, equal to $14500 on the Town tax $15000 
property; and $14500-f-$3500000 = $.0058. or 5.8 PoU « 500 
mills on a dollar. 

A's property is $8000 + $5000 = $13000. As he ^500000 ) $14500 
pays .0058 on $1, on $13000 he pays $13000 x .0058 Kate .0058 

= $75.40 + $2 (poll tax) = $77.40. 

An8, The rate is .0058 and his tax $77.40. Hence, the 

Rule. — I. From the sum to he raised subtract the poll 
tax and divide the remainder by the amount of taxable 
property ; the quotient will be the rate. 

^ III. Multiply the valuation of each man's property by 

,'- ^ ^he rate, and the product plus his poll tax will he his 
^fstK^^'^tire tax. 

Note. — The commission for collecting taxes is commonly included in 
the net sum to be raised. 

2. A tax of $25250 was levied upon a township. The valua- 
tion of its real estate was $1000000, the personal $400000, and 
it had 500 taxable polls assessed at I'beD each. What was the 
rate of taxation, and what was A's tax whose real estate was 
valued- at $6000, personal property at $4000, and who paid for 
two polls ? 

Analysis. — Sum assessed on the polls = $1.50 x 500 = $750, and 
$25250— $750 = $24500. sum assessed on property. Amount of taxable 
property = $1400000, and $24500 -s- $1400000 = .0176, or 1}%. 

A*s taxable property is $6000 -I- $4000 = $10000. 

By the table the tax on $10000 - $175. 

Tax on polls = $3, and $175 + $3 — $178, Am, 

3. For the purpose of grading a street, the property in a 
certain locality was assessed at the rate of 6 mills on the dollar; 
what was a man's tax whose property was n^u^^ ^\» %'^^^^'^* 
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(' (^'-^V-^v^'^Ax' Table. 
Showing the tax on sums from $1 to $10000, at \\%, 



Pbop, 


Tax. 


Pbop. 


Tax. 


Pbop. 


Tax. 


Pbop. Tax. 


$1 


$.0175 


$10 


$.175 


$100 


$1.75 


$1000 $17.50 


2 


.035 


20 


.35 


200 


3.50 


2000 35.00 


3 


.0525 


30 


.525 


300 


5.25 


3000 52.50 


4 


.07 


40 


.70 


400 


7.00 


4000 70.00 


5 


.0875 


50 


.875 


500 


8.75 


5000 87.50 


6 


.105 


60 


1.05 


600 


10.50 


6000 105.00 


7 


.1225 


70 


1.225 


700 


12.25 


7000 122.50 


8 


.14 


80 


1.40 


800 


14.00 


8000 140.00 


9 


.1575 


90 


1.575 


900 


15.75 


9000 157.50 


10 


.175 


100 


1.75 


1000 


17.50 


10000 175.00 



4. What was B's tax whose real estate was valued at $8000, 
personal $5000, and who paid for 3 polls ? 

6. What is B's tax, the valuation of whose property is $4240, 
and is assessed for 2 polls, at $1.50 ? 

6. What is C's tax, who is assessed for 1 poll and whose 
property is estimated at $31250? ^ 

7. D is assessed for $17225 and 1 {k)11 ; what is his tax? 

8. E is assessed for $28265 and 1 poll ; what is his tax ? 

268. To find the Amount to be assessed, v^hen the Net Sum 
and the Rate for Collecting are given. 

9. A union school district required $48355 to build a school- 
house; what amount must be assessed in order to pay the 
expense and the commission of h% for collecting ? 

Solution.— $48355-^ .95(l-.05) = $50900, Am. (Art. 218.) 

EuLE. — Divide the net suv% hy 1 minus the rate ; the 
quotient will he the amount to he assessed. (Art. 218.) 

Note. — The valuation = Amt. to be raised -i- rate. 

"• 10. What sum must be assessed to raise $12600 net, and 
pav the commission at A^% for collecting ? 
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^1 Ha.iUv, ^%^ 
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ijioney paid for the use of money. 



Q 270. The Principal is the money for the use of which 
*^ interest is paid. 



9 



S 271. The Eate is the per cent of the principal, paid for Its 
use 1 year, or a specified time. 



v 



272. The Amount is the sum of the principal and interest. 



^.•^ 21^. Simple Interest is the interest on the principal only. 
/ 274. Legal Interest is the rate established ty law. 
n 275. TTsury is a higher than the legal rate. 

Table. 

276. Legal rates of interest in the several States and Territories, com- 
piled from the latest official sources. The first column shows the legal 
rate of interest when no rate is specified ; the second the maximum rate 
allowed by law. 



States. 


i2(t 


te%. 


Ala 


8 


8 


Ark ... 


6 


10 


Arizooa 


7 


Any* 


Oal. ... 


7 


Any. 


Ck)Qn. . . 


6 


6 


Colo. .. 


8 


Any. 


Del . . 


6 


6 


Flor. . . . 


8 


Any. 


Ga 


7 


8 


Idaho 


10 


18 


III 


.5 


7 


Ind. Ter 


6 


A„^. 


ind . . . 


6 



States. 



Iowa. . 
Kan. . . 

p.... 

La.. .. 
Maine. 
Md. . . . 
IMass.. 
Mich.. 
Minn. . 
Miss.. . 
Mo... 
Mont. . 



Rate %. 



6 
6 
6 
6 
G 
6 
6 
7 
7 
6 
6 
7 



8 

la 

6 

8 

An 



7- 



Any. 
/O 
•lO 
10 

8 
AAy. 




Stated. 

Nyfi... 
Nt J 

N. Mex. 
N. Y.... 

N. a... 

N. Dak. 
Neb . 
Nevada 
Ohio.... 
Oregon. 
Penn . . , 
R. I 



Bate%. 



6 
6 
6 
6 
6 
7 
7 
10 
6 
8 
6 
6 



6 

6 

12 

6 

8 
12 
10- 

10 
6 
Any. 



States. 



S. C. . . . 
8 Dak 
Tenn... 
Texas. . 
Utah... 

Vt 

Va 

W. Va., 
Wash.. 
Wis.... 
Wy... . 
D. C. 



Rate %, 






I 

7 
6 
8 
8 
6 
6 
6 

10 
7 

12 
6 



10 
12 

6' 
10 
Any. 

6 

6 

6 

Any. 
10 



By special agreeixiQYx\,, 



General Method. 

279. To compute interest for any given time and rate. 

I. What is the interest of $450 for 3 yr. 2 mo. 12 d. at 7% ? 

Explanation.— First find the time by pbactions. 

in years and fractions of a year. Re- 12 d. = -J-§-, or | mo. 

ducing tlie days to the fraction of a 21^ mo.-=-12 = 4-| or ^ yr. 
month, JS = f mo., then 2| mo. reduced 3 yj.^ 2 mo. 12 d. = 3.2 yr. 
to the fraction of a jear = Jf , or y*^ yr. 

Therefore, the time is 3.2 years. by dkoimam. 

30 12 d. 

Or, finding the decimal of a year as in the margin, -^2 2 4 mo. 
the time is 3.2 yr., as before. (Art. 154.) 



3.2 yr. 

Multiplying the principal $450 by .07- = $31.50 int. 1 yr. 

The interest for 1 yr. multiplied by 3.2 Time in years, 

the number of years and decimals of $100.80, Ans. 
a year gives the interest required. Hence, the 

General Ru le. 

Multiply the pHncipal by the rate ; the result will he 
^'he interest for 1 year. 

Multiply the interest for one year by th e time in years 
and fractions of a year ; the product will be the interest 
required. 

To find the amount, add the interest to the principal 

Notes. — 1. When a fraction occurs after finding two decimal figures, 
it may be annexed to these figures as a part of the multiplier. 

2. When the rate per month is given, multiply the principal by the 
rate per month, and that product by the number of months. 



104 Pefi'centage. 

277. Interest is an application of Percentage ; the only dif 
ference is that the element of iime is connected with the rate 
per cent. 

Note. — In computing interest, a legal year is 12 calendar months. 

278. The Principal is the Base; Wiq per cent per annum, or 
a specified time, is the Eate ; the Interest is the Percentage ; 
the Sum of the principal and interest, the Amoant. j 



I 
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280. The work may sometimes be shortened by multiplying 
the principal by the product of the rate and time, instead of by 
these factors separately. (Ex. 2.) 

2. What is the interest of $530 for 2 yr. 3 mo. at 4^ ? 

Solution.— $530 X. 04 = $21.20, and $21.30 x 2i (time) = $47.70. 
Or. multiplying the principal by .09 (.04 x 2J) = $47.70, Am. 

^ 3. What is the interest of $684.85 for 2 yr. 6 mo. 18 d., 

at 5^? 

4. Find the interest of $3265.50 for 3 yr. 1 mo., at 8^. 

6. Find the interest of $2866 for 5 yr. 3 mo., at 6^. 

6. Find the interest of $3568 for 4 yr. 2 mo., at 4|^. 

7. Find the interest of $5465.60 for 3 yr. 4 mo., at 6J^. 

8. What is the interest on a note of $165, dated Jan. 4, 1880, 
to Apr. 22d, 1882, at 6 per cent ? 

Note.— From Jan. 4, 1880, to Jan. 4, 1882 = 2 yr. 

From Jan. 4th to Apr. 4th = 3 mo. 
From Apr. 4th to Apr. 22<i = 18 d., 

Time = 2 yr. 3 mo. 18d.,or2.3yr. 

9. What is the interest of $270 from June 19, 1880, to July 
1, 1881, at n% ? 

10. What is the interest of $205.63 from Jan. 22, 1879, to 
Aug. 25, 1880, at h% ? 

11. Find the interest and amount of $2500 for 1 yr. 3 mo. 
12 d., at 4J^. 

281. Method by Aliquot Paris. (Arts. 192, 206.) 

12. What is the interest of $870 for 3 yr. 4 mo. 15 d., at 7^ f 

Explanation. — The given principal is $870. 
This multiplied by the rate .07 = $60.90 Int. 1 yr. 
For 3 years the int. is 3 times the int. for 1 yr. 3 

4 mo. = i yr., and 15 d. = | mo., and $182.70 Int. 3 yr. 

$60.90 (int 1 yr.)-s-3 = int. for 4 mo. {\ of 1 yr.) = 20.30 int. 4 mo. 
J of $20.30 r=' $5,075 (int. 1 mo.), $5.075h-2 = 2.5375 int. 16 d. 

Total interest for 3 yr. 4 mo. 15 d = |205.S^'\^. A:k%. 



106 Percentage. 

EuLE. — For 1 Tear. — Multiply the principal by the 

rate. 

For 2 or more Years. — Multiply the interest for 1 year 
by the nuinber of years. 

For Months. — Tahe the aliquot part of 1 yearns interest. 

For Days.— Tahe the aliquot part of 1 monthls interest. 

Notes. — 1. For 1 month take ^ of the interest for 1 year; for 

2 months, J ; for 3 months, J, etc. 

2. For 1 day take ^V ^^ t^® interest for 1 month ; for 2 days, ^ ; for 

3 days, ^ ; for 6 days, \ ; for 10 days, J, etc. 

3. In computing interest 30 days are commonly considered a month. 

13. What is the interest of $1684 for 1 yr. 9 mo. 10 d., at 6^ ? 

14. Find the interest at Q% of $2340 for 1 mo. 15 days. 

15. Find the interest at 6^ of $8700 for 1 yr. 2 mo. 12 d. 
v^ ^^16. Find the amount of $4470 for 10 d. at 4^. 

17. What is the interest of $1234 from Apr. 10, 1874, to 
Oct. 1, 1875, at 6^ ? 

18. What was the amount of $1895.23 from June 25, 1878, 
to March 31, 1880, at 6^ ? 

Find the interest at Q% on Find the amount at 1% pn 

19. $850, 1 yr. 3 mo. 15 d. 25. $1864, 2 yr. 8 mo. 5 d. 

20. $ 689, 2 yr. 6 mo. 10 d. 26. $6500, 3 yr. 2 mo. 3 d. 

21. $738, 2 yr. 4 mo. 12 d. 27. $1156, 11 mo. 20 d. 

22. $358, 2 yr. 9 mo. 18 d. 28. $894, 1 yr. 6 mo. 3 d. 

23. $755, 3 yr. 7 190. 9 d. 29. $765, 2 yr. 4 mo. 20 d. 

24. $468, 4 yr. 3 mo. 3 d. 30. $865, 3 yr. 2 mo. 15 d. 

31. A note for $560.60, dated May 5, 1881, was paid Dec. 31, 
1882, with interest at 11% ; what was the amount ? 

32. If I have the use of $275 for 4 yr. 10 mo. 12 d. from 
Jan. 12th, 1883, what amount must I return to the owner, 

allowing 6^ interest, and what will be the date of maturity? 
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Six Per Cent Method. 

282. At 6^ the interest of $1 

For 1 yr., or 12 mo., is 6 cts., = .06 of the principal. 
For \ yr., or 2 mo., is 1 et., = .01 of the principal. 
For ^ yr., or 1 mo., is 5 m., = .005 of the principal. 
For ^ mo., or 6 d., is 1 m., = .OOfS'of the principal. 
For -^ mo., or Id., is ^ m., = .000^ of the principal. 

Hence, the following 

283. Principles.— i°.. Tlie interest of Si at 6%, is half as 
nany cetits as there are months in the given time, 

^°. The interest of $1 at 6%, is one-sixth as many mills as 
there are days in the given time. 

1. What is thfe interest of $1250.26 for 1 yr. 3 mo. 21 d., at 
g ? What is the amount ? 



Explanation.— The int. of $1 for 15 m. = .075 $1250.26 Prin. 

By 2\ int. of $1 for 21 d. = .0035 .0785 Int. $1. 

Int. of $1 for 1 yr. 8 mo. 21 d. = .0785 625130 

As the interest of $1 for the given time and 10.00208 
rate is $.0785, the interest of $1250.26 must bo 87 5182 

$1250.26 X .0785 t=z $98 14541 interest — 

The prin. $1250.26 4- $98.14541 =$1348.40541, $98.145410, JnSf 
Amount. Hence, the 

Rule. — Multiply the pHncipal by the interest of $1 
for the given time and rate. 

Notes. — 1. When the rate is greater or leas than 6%, find the interest 
of the principal at 6% for the given time ; then add to or subtract from it 
9iieh a part of itself, as the given rate exceeds ot fails short of 6 per cent. 

2. If the mills are 5 or more, it is customary to add 1 to the cents ; if 
less than 5, they are disregarded. 

3. Only three decimals are retained in the following Answers, and each 
answer is found by the rule under whicli the Example is placed. 

4. In finding the interest of $1 for days, it is sufficient for Q^^Sxsscr^ 
purposes to carry the decimals to four plcice^. 



108 Percentage. 

a. What is the int of $6395 for 18 mo. 29 d., at n% ? 

8. What is the int. of $2745.13 for 3 mo. 17 d., at 6%? 

4. What is the int. of *1 237.63 for 18 mo. 3 d., at S% ? 

6. Find the amount of $2835.20 for 2 mo. 3 d., at 7^. 

6. Find the amount of $4356.81 for 13 mo. 10 d., at 5J^. 

7. What IS the interest of $520 from March 21, 1880, to 
Dec. 30, 1882, at 7% ? 

8. At 6 per cent, what is the interest of $569.65 from 
August 10th, 1882, to Feb. 6th, 1884 ? 

''^^^. At 7 per cent, what was the amount due on a note of 
$385, dated March 15th, 1880, and payaoie Sept. 18th, 1881 ? 

Find the int. at 6% Find the amount at 6% 

10. On $842 for 2 yr. 8 mo. 13. On $850 for 3 yr. 5 mo. 

11. On $648 for 1 yr. 9 mo. 14. On $519 for 4 yr. 8 mo. 
12 On $952 for 3 yr. 5 mo. 15. On $1250 for 7 mo. 15 d. 
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Method by Days. 



,f 



284. 1. What is the interest of $248.60 for 90 days, at 6% ? 

Analysis.— Since the int. of $1 at 6% for 30 d. is $^48.60 Prin. 
5 mills, for 6 d. it is 1 mill, or J as many mills as days. 15 -J- d. 

Therefore, multiplying the principal by J of the 124300 

number of days will give the interest in mills, which oj.QeA 

are changed to dollars and cents by moving the 

decimal point 3 places to the left. Hence, the 3729.00 Mills. 

1.729, Ans. 



EuLE. — Multiply the principal hy ^ u)f the nuDvber of 
days and divide the product hy 1000, (Art. 264, C. G. A.) 

Note.— If there is a fraction in finding J of the days, it may be avoided 
by multiplying by the whole number of days, and dividing the product 
by 6000. 

What is the interest of What is the amount of 

2. $850 for 63 days at 6^ ? 6. $670 for 78 days at b% ? 

3. $945.50 for 33 days at 6^ ? 7. $785 for 45 days at 1% ? 

4. $378.68 for 75 days at 6% ? 8. $1200 for 68 d. at 5% ? 
A $334,75 for 130 days at 6% ^ 9. $2500 for 93 d. at S% ? 



Interest. m 



Accurate Interest. 

287. The methods based upon the supposition that 360 diiys 
make a year and 30 days a month, though com'mon, are not 
strictly accurate. As a year contains 365 days, the interest 
found by these methods is y|^, or ^ part of itself too large. 

288. To compute Accurate Interest. 

1. What is the exact interest, at Q%, of $2486.50 for 
93 dajs? 

Explanation.— The interest at 6% is $88.54, ^V P^-rt of which is |.53, 
and |38.d4-$.53 = |88.01, Am. Hence, the 

EULB. — Fiivd the interest by the 6% method and suh- 
trdcb from it 7^ part of itself 

2. What is the exact interest of $8568 for 93 d., at Q% ? 

3. What is the exact interest of $5200 for 123 d., at 7% ? 

4. Find the accurate interest of $4560 for 120 d., at 11%? 

6. Find the accurate interest of $16485 for 133 d., at 6^ ? 
« Find the accurate interest of $36720 for 63 d., at 6% ? 

7. What is the exact interest on a note for $5800 from Jan. 
15, 1882, to July 4, 1882, at 6% ? 

299' Interest on XJ. S. Bonds is computed on the basis of 
365 days to a year; hence, for any number of days less than a 
year, take a corresponding fractional part of 1 yearns interest. 
Thus, for 27 i take ^, etc. 

Note.— According to this rule the interest of $100 at Sj^^xr P^r cent for 
1 day is 1 cent. At twice 3^% = 7xW%» or 7y%%, it is 2 cents a day- 
en $100. This is the rate of interest which the IJ. S. Seven-thirty 
Treasury ^otes bore, and from >vhich they took their name. 

Find the exact interest, at 4=%, 5%, and 11% of 

8. $842^ 105 d. 11. $1600, 192 d. 

9. $1250, 120 d. • 12. $2500, 230 d. 
10. $1728, 160*d. 13. $8500, 183 d. 
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ANNUAL INTEREST. 
Y 290. Annual Interest is interest that is payable every year. 

Note. — When notes are made payable " with interest annually," sim- 
ple interest can be collected, in most of the States, on the annual interest 
after it becomes due. This is according to the contract, and is an act of 
justice to the creditor, to compensate him for the damage he suffers by 
not receiving his money when duei 

291. To Compute AnnuoUL Interest^ when the Principal, Rate, 
and Time are given. 

1. What is the amount due on a note of $5000, at 6^, in 
3 yr. with interest payable annually ? 

SOLUTION. 

Principal $5000.00 

Interest for 1 year is $800; for 3 years it is $300x3, or 9OO.10O 

Interest on Ist annual tnteiest for 2 yr. is 36.00 

2d *' ?• " 1" is 18.00 

The amount is . . . $5954. 00 

. ' KuLE.^-ri^j^W'CZ the interest on the -principal for the given 
• time and rate; also find the simple legal int. on each 
annual int, for the time it has remained unpaid. 

The sum of the principal and its int,, with the int. on 
the unpaid annual interests, will be the amount. 

Note. — When notes are made for long periods on collateral security, 
moneyed institutions sometimes take a bond and mortgage for the 
principal mthout interest, and take notes maturing at the time each 
annual interest is payable. These notes are entitled to interest after 
maturity, like any other note, and may be collected without disturbing 
the original loan. 

2. What is the amount of a note of 12500 payable in 4 yr. 
3 mo. 12 d. with interest annually at 5%? 

3. What will be the amount due on a note of $2375, at 6% 
annual interest, payable in 4 yr. 6 mo. 15 d. if no payments are 
made ? 

4. At b% annual interest, bow much will be due on a note 
of $12648 in 5 years, no payments having been made? 
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Prohlems in Interest. 113 

|[5. At ^% annual interest, what will be the amount of a loan 
of $15000 in 3^ years, if notes from date with semi-annual 
interest are given ? 

6. At 7^, what would be the amt. of the same loan ? 

Problems in Interest. 

292. To find the B^ate, when the Principal, Interest, and Time 
are given. ^ 

1. At what rate of interest must $828 be loaned, to gain 
$47.61 in 1 year 3 months and 10 days ? 

Analysis.— At 1% the interest of $828 X. 01 = $8.28 

$838, is $8.28 for 1 yr. The int. for 3 ^^ = J yr. = 2.07 

8 mo., i yr., is } the int. for 1 yr., and ia H -- I mn — 9^ 

the int. for 10 d. is J the int. for one ^^ ^' — t m^- — _:f£ 
mo. Since the int. at 1% is $10.5gi for $10.58 

the tice, $47 61 is as many times 1% iq 53 \ $47. 61 ( 41^, Am. 
int. as $10.58 are contained times in ' 

$47.61, or 4^ times. Hence, the 

J^, RvLK'— Divide the given interest by the interest of the 
[ principal, at 1 per cent for the time. 



Formula. — Rate = Interest 4- (Prin. x 1% x Time). 

Note. — When the amount is given the principal and interest may to 
said to be gvoen. For, the amt. = the prin. + int.; hence, amt. —int. = the 
prin. ; and amt.— prin. = the interest. 



^ 



2. At what rate will $300 yield $18 int. in 9 months ? 
>/3. At what rate will $500 yield $34 in 1 yr. 1 mo. 18 d. ? 
nJiL At what rate will $8450 yield $148 int. in 3 months? 
V^5. At what per cent will $1704 amount to $1870.42 in 1 yr. 

7 mo. 16 days? 

"^ S. At what per cent will $311.50 amt. to $336.42 in 1 yr. 4 mo.? 

vl7. Eequired the rate of int. at which $1728 yields $84 in 

8 mo. 10 d. 

"- 8. At what % will $7300 yield $147.46 in 4 yr. 5 mo. 26 d. ? 

si 9, At what fo will $556 yield $95.91 in 3 yr. 5 ovcn.V^ ^'l 
8 
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10. An inyestment of $7226.28 yields $744.7937 per year ; 
what is the rate ? 

293. To find the BrincipaZ, when the Interest, Rate, and Tim» 
are given. 

11. What principal at 6^ will yield $450.66 int. in 3 yn 
6 mo. ? 

Analysis.— The int. of $1 for 8 yr. 6 mo. at 6% is oebratioh. 

$0.21, therefore $450.66 must be the int. of as many .21(1450.66 

dollars as $.21 are contained times in $450.66, or $2146. a 42146 
Hence, the 

Rule. — Divldo the given interest by the interest of $1 
for the given time and rate. 

Formula. — Principal = Interest -^ (Rate x Time). 

\ 12. What principal will yield $1250 a year, at Q% in*terest? 

n/i3. a profeswrship was founded with a salary of $3500 a 
year ; what sum was invested at 6^ to produce it ? 
\14. What sum must be invested at 6^ that a young lady now 
18 may have an accrued income of $10000 when she is 21 ? 
N^6. What principal at %% per ailnum yields 6 cts. a day ? 

294. To find the Principal, when the Amount, Rate, and Time 
are given. 

16. What principal at 6% will amount to $287.50 in 2 yr. 
6 months ? 



Ji Explanation. — The amount of $1 for 2 yr. 1.15 ) $287.50 - 

r 6mo.at6^is$1.15,and$287.50-i-.$1.15 = 250. ^ 

r Hence, the *^50, Ans. 

Etjlb. — Divide the given amount by the amount of $1 
for the given time and rate. 

,17. What sum loaned at \% a month will amount to $600 
in 1 year? 

/"^ 18. What principal at 7^, loaned from Apr. 9th, 1881, to\ 
/ Sept. 5, 1883, will amount to $1477.59 ? J 
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,19. What sum at 7^ will amt. to $221.07 in 3 yr. 4 mo. ? 
!20. What principal at 9^ will amt. to 1286 in 3 yr. 4 mo.? 

21. What principal at h% will amount to $3695.04 in 1 yr. 
4 mo. 18 days ? 

22. What principal at 8^ will amount to $442.71 in 2 yr. 

2 mo. 24 days ? \ \ 

295. To find the Thne, when the Principal, Interest, and Rate 
are given. 

23. In what time will $1500 gain $198 at 6%? 

Analysis.— The int. of $1500 fop 1 yr. at 6% is operation, 

$90 ; hence, to gain $198 will require the same prin- $90 ) $198.00 
cipal as many years as^$SiLiu:e.^ntained times in 7~ ^^ 

$198 ; and $198-^$90 = 2.2, or 2i years. Hence, the 

KuLE. — Divide the given interest by the interest of the 
principal for 1 year at the given rate. 

Formula. — Time = Int, -r- {Prin. x Rate). 

Notes. — 1. If the quotient contains decimals, reduce them to months 
and days. (Art. 153.) 

2. If the amount is given instead of the principal or the interest, find 
the part omitted, and proceed as above. 

3. At 100%, any sum will double itself in 1 year ; therefore, any per 
cent will require as many years to double the principal, as the given per 
cent is c6ntamed times in 100%. 

<24. In what time will $850 gain $29.75 at 7^ ? 
<S6. In what time will $273.51 amount to $312,864 at 7%? 
(26. In what time will $240 amount to $720, at 12^ ? 
<27. A man received $236.75 for the use of $2820, which was 
6% interest for the time ; what was the time ? 

18. How long must $204 be on interest at 6% to amount 
to 1217.09? 

29. How long will it take $500 at 6% to gain $500 interest ; 
that is, to double itself ? 

OPERATION. 

Explanation.— The interest of $500 for 1 year at 5%, j25 ) $500 
is $25 ; and |500-i-$25 = 20. Ans. 20 years. / -i 
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Percentage. 



Table. 



Showing in what time any given principal will double itself 
at any rate, from 1 to 20 per cent Simple Interest. 



Per cent. 


Years. 


Per cent. 

6 


Years. 


Per cent. 


Years. 


Per cent. 


Years. 


1 


100 


16| 


11 


9t^ 


16 


Ci 


2 


50 


7 


\^ 


12 


8| 


17 


5H 


3 


33i 


8 


m 


13 


7A 


18 


H 


4 


25 


9 


Hi 


14 


^ ■ 


19 


5A 


5 


20 


10 


10 


15 


^ 


20 


5 

ft 



30. How long will it take $10000 to gain $5000, at 6 per cent 
interest ? 

31. A man hired $15000 at 1%, and retained it till it 
amounted to $25000 ; how long did he have it ? 

f\ 32. A man loaned his clerk $25000, and agreed to let him 
have it at b% till it amounted to $60000 ; how long did he 
have it ? • 

PARTIAL PAYMENTS. . 



• » / 296. Partial Payments are payments at different times of 
/ parts of a note or bond. 



( 



297. Indorsements are receipts of payments written on the 
back of notes and bonds, stating the amount and date of the 
payment. 

298. To compute Interest on notes and bonds, when partial 
payments have been made. 



$965. 



New York, March 8th, 1880. 



1. On demand, I promise to pay George B. Curtis, or 
order, Nine Hundred Sixty -five Dollars, tvith interest at 7 per 
t^e?ii;^ value received. Hekry Brown. 
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The following payments were indorsed on this note : 

Sept. 8th, 1880, received 175.30. 
June 18th, 1881, received *20.38. 
March 24th, 1882, received $80. 

• 

What was due on taking up the note, Feb. 9th, 1883 ? 

OFEBATION. 

Principal, dated March 8th, 1880 $965.00 

Int. to first i>ay't, Sept. 8th, 1880 (6 mo.) 33.775 

Amount due on note Sept. 8th 998.775 

let pay*t (to be deducted from amt.) 75.30 

• Remainder', or'new principal 923.475 

Int. to 2d pa/t, June 18th (9 mo. 10 d.) 50.278^ 

2d pay't (less than int. due) $20.38 

Int. on same principal from June 18th to March 24th, 
1882 (9mo. 6d.) $49.559 - $20.38 = 29.1 79 

Amount due March 24th, 1882 1002.982 

3d pay't (being greater than the int. now due) is to be deducted 
from the amount. 80.00 

Balance due March 24th, 1882 922.982 

Int. onBal. toFeb. 9th (10 mo. 16 d.) 56.529 

Bal. due on taking up the note, Feb. 9th, 1883 $979,461 

^ ^^ UnitedStatesRule. ,^ 

\ / Find the amount of the principal to the time of the 
/ first payment, and subtracting the paymsnt from it, find 
I the amount of the remainder as a new pHncipal, to the 
\ . time of the next payment, 
" // the payment is less than the interest, find the 

amount of the principal to the time when the sum of 
the payments equals or exceeds the interest due; and 
. subtract the sum of the payments from this amount. 
Proceed in this manner to the time of settlement. 

Notes. — 1. The principles upon which this rule is founded are, 

1st. That payments must be applied first to discharge accrued 
interest, and then the remainder, if any, toward the discharge of the 
pnncipal. 

2d. That only unpaid principal can draw interest. 
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^^^^' Boston, Jan. let, 1882. 

^ -^^« -^^^ value received, I promise to pay^ John Lincoln, or 
^ ^" order, Six Hundred Fifty Dollars on demand, with interest ai 
6 per cent. Geokge Law. 

Indorsed, Aug. 13th, 1882, 1100. 
Indorsed, April 13th, 1883, $120. 

What was dne on the note^ Jan. 20th, 1884 ? 



^f-i^^' Trenton, April lOtb, 1874. 

. Four months after date, I promise to pay James Gar^ 
LD, or order, Two Thousand Four Hundred Sixty Dollars, 

with interest at 6 per cent, value received. 

Geokge G. Williams. 




i 



Indorsed, Aug. 20th, 1875, $840. 
'^. " Dec. 26th, 1875, $400. 
N ^ May 2d, 1876, $1000. 

How much was due Aug. 20th, 1876 ? 



^^ $5000. Indianapolis, May Ist, 1875. 

/? 4. Six months after date, I promise to pay John Fqlger, or 
order. Five Thousand Dollars, with interest at 6 per cent, value 
received. John Adams. 

^Indorsed, Oct. 1st, 1875, $700. 
^ " Feb. 7th, 1876, $45. 
i « Sept 13th, 1876, $480. 

What was the balance due Jan. 1st, 1877 ? 

\ 
\ Mercantile Method. 

2i99. When Partial Payments are made on short notes or 
interest accounts, business men commonly employ the follow- 
ing method : 

Find the amount of the whole debt to the time of set^ 
tlement ; also find the amount of each payment from 
the time it was made to the tiijie of settlement. 



Partial Payments. 119 

Subtract the arrvount of the payments from the amount 
of the debt ; the r^m^ainder will be the balance due. 



$m. 



f 



BOGHBSTBR, March 21st, 1880. 



6. On demand J I promise to pay to the order of Henry 
Patton^ Four Hundred Sixteen DollarSy with interest at 7 per 
cent, value received. Johk Martik. 

Eeceived on the above note the following sums: 

June 15th, 1880, $35.00. 
Oct. 9th, 1880, $23.00. 
Jan. 12th, 1881, $68.00. 

What was due on the note, Sept. 21st, 1881 ? 

SOLUTION. 

Principal, dated March 21st, 1880 $416,000 

Int to settlement (1 yr. 6 mo.), at 7% 43.68 

Amount, Sept. 21st, 1881 459.680 

1st pay't, $35.00, Time (1 yr. 3 mo. 6 d.), Amount $38,103 

2d pay't, $23.00, Time (11 mo. 12 d.), Amount. 24.530 

8d pay% $68.00. Time (8 mo. 9 d.), Amount 71.298 

Amount of the payments • 1 33.925 

Balancedue Sept. 21st, 1881 $325,755 

s^Jh^ 6. A bill of goods amounting to $850, was to be paid Jan. 
-^\ 1st, 1880. Eeceived June 10th, $145 ; Sept. 23d, $465 ; Oct 
3d, $23 ; what was due on the bill Dec. Slst, 1880, int. 6^ ? 

7. An account of $3200 due March 3d, received the follow- 
ing payments: June 1st, $310; Aug. 7th, $219; Oct. 17th, 
$200 ; what was due on the 27th of the following December, 
allowing 7^ interest ? 







- 300. Connecticut Rule for Partial Payments. 

I. When the first payment is a year or more from the time 
the interest commenced : 

Find the amount of the pHncipal to that time. If the 
payment equals or exceeds the interest due, subtract it 
from the amount thus found, and considering the re- 
mainder a new principal, vroceed as before. 
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II. When a pay't is made before a year's int. has accrued; 

Find the amount of the prineipal for 1 year ; also, if 
the payment equals or exceeds the interest due, find its 
amount from the time it was made to the end of the 
year ; then subtract this amount from the amount of the 
principal, and treat the remainder as a new principal, 

III. If the payment be less than the interest: 

Subtract the payment only from^ the amount of the 
principal thus found, and proceed as before. 

£^' New Havek, April 12th. 1879. 

8. On demand, I promise to pay to the order of George 
Selden, Six Hundred Fifty Dollars, with interest, value 
received. Thomas Sawxer. 

Indorsed, May 1, 1880, rec'd $116.20. 
** Feb. 10, 1881, rec'd 161.50. 
•* Dec. 12, 1881, rec'd $12.10. 
** June 20, 1 882, rec'd $110. 

What was due Oct. 21, 1882 ? 

BOLUnON. 

Principal, dated April 18, 1879 $650.00 

Interest to first payment, May 1, 1880 (1 yr. 19 da.) 41.06 

Amount, May 1, '80 691.06 

First payment. May 1, '80 116.20 

Remainder, or new principal, May 1, '80 674.86 

Interest to May 1, '81, or 1 yr. (2d payment being short of 1 yr.). . 34.49 

Amount, May 1, '81 609.35 

Amount of second payment to May 1, '81 (2 mo. 20 da,) 62.32 

Remainder, or new principal. May 1, '81 547,03 

Amount, May 1, '83 (1 yr.) 579.86 

' Third payment (being less than interest due) draws no interest. . . 12.10 

Remainder, or new principal, May 1, '82. 567.76 



« 



Amount, Oct. 21, '82 (5 mo. 20 da.) 583.85 

Amount of last payment to settlement (4 mo. 1 da.) 112.22 

Balance due Oct. 21, '82 $471 . 63 



% 
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301. Vermont Rule for Partial Payments. 



I. When payments are made on notes bearing interest, such 
payments shall be applied, 

" First, to liquidate the interest that has accrued at the 
time of such payments ; and secondly, to the extinguish' 
nient of the principal/' 

II. When notes are made " with interest annually." 

The annual interests which remain unpaid shall he 
subject to simple interest from the time they become due 
to the time of settlement. 

• 

III. If payments have been made in any year, reckoning 
from the time such annual interest began to accrue, the amount 
of such payments at the end of such year, with interest thereon 
from the time of payment, shall be applied: 

** First, to liquidate the simple interest that has accrued 
from the unpaid afinual interests, 

*' Secondly, to liquidate the annual interests that have 
become due, 

■ *' Thirdly, to the extinguishment of the principal. 

^^92l MONTPELIER, Feb. 1st. 1878. 

it 5. On demandy I promise to pay to the order of Jared 
( Sparjcs ^ Fifteen Hundred Dollars, ivith interest annually at 
0%, value received, Augustus Mouse. 

Indorsed, Aug. 1, 1878, $160. Nov. 1, 1881, $250. 

Required the amount due Feb. 1, 1882. 

SOLUTION. 

Principal $1500.00 

Annual interest to Feb. 1, 79 (1 yr. at 6%) 90.00 

Amount I'OO 00 

First payment, Aug. 1, 78 $160.00 

Interest on same to Feb. 1, 79 (6 raos.) 4.8C 164.80 

Remainder, or new principal. ..., ^^sSS^^J^ 
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Remainder, or new principaJ f 1425.20 

Annual interest on same from Feb. I, 79, to Feb. 1, '82 (3 yr.). . 256.53 
Interest on first annual interest from .Feb. 1, *80 (2 yr.). . $10.26 
Interest on second annual int. from Feb. 1, '81 (1 yr.). . . 5.13 15.39 

Amount '. 1697.12 

Second payment, Nov. 1, '81 $250.00 

Interest on same to Feb. 1, '82 (3 mo.) 3.75 253.7 5 

Balancedue Feb. t '82 $1443.87 ^ / 

302. New Hampshire Rule for Partial Payments.^ 

I. When on notes drawing annual interest, 

Find the interest due upon the principal, and the 
annual interest at the annual rest \ next after the first 
payment, from date of note. 

II. If the first pay t be larger than the sum of interests due. 

Find the int, on such payt, from, the time it was made 
to end of the year, and deduct the sum of payt. and int. 
from the amount of principal and interests, 

III. If less than the annual interests accruing, / 

Deduct the paym^ent without interest from the sum of 
annual and simple interest, and upon the balance of 
such interest cast the simple interest to the tim^e of the 
next rest. 

IV. If less than the simple interest due, 

Deduct it from the simple interest, and add the bal- 
ance without interest to the other interests due when the 
next payment is made. 

Proceed thus to the end of the year after the last pay- 
ment, being careful to carry forward all interest unpaid 
at the end of each year. 

* Abstra*^ o? N. H. Court Eulc. Report of Hon. C. A. Downs. State Superintendent. 
f Tbe time when VbB annual interest Decomes ane nom. year to year«« 
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10. A agrees to pay B 12000 in 6 yr. from Jan. 1, 1870, with 
interest annually. On July 1, 1872, a payment of $500 was 
made ; and Oct. 1, 1873, $50. What was due Jan. 1, 1876 ? 

SOLUTION. 

Principal $2000.00 

First year's interest $120.00 

2 yr. simple int. thereon 14.40 134.40 

Second year's interest 120.00 

1 yr. simple int. thereon 7.20 12720 

Third year's interest 120 .00 

2381.60 
First payment, July 1, 1872 |500.00 

Int. thereon from Joly 1, '72, to Jan. 1, '73 15.00 515.00 

Balance of principal $1866.60 

Interest on same for fourth year $111.99 + 

Second pay't (less than the int. accruing during the year) 50.00 

Balance of fourth year's interest unpaid 61.99 + 

Annual interest on balance of principal for fifth year 111.99 4- 

, *♦ '* " '* sixth " 111.9S + 

Simple int. on unpaid bal. of fourth year's int. for 2 yr 7.43 + 

Simple interest on fifth year's interest for one year 6.71 + 

Balance of principal 1806.60 

Amount due January 1, 1876 $2166.71 

303. To Compute Interest on Sterling Money. 

11. What is the int. of £175 10s. 6d. for 1 yr., at 5 per cent? 

ExPiJkJTATiON. — Reduce 10s. 8d. to the £175.525 Prin. 

decimal of a pound (Art. 154) ; then ^ Rate. 

multiply the principal by tbe rate, and £8.77625 int. 1 year. 

point off the product as before. The 8 on ^ 

the left of tbe point is pounds, the figures 15.52500 s. 

on the riffht are decimals of a pound, 

which must be reduced to shillings, pence, ^.€)\j\j^y} u. 

and farthings. (Art. 153.) Hence, the Ans. £8 15s. 6Jd. 

Rule. — Reduce the given shillings, etc,, to the decimal 
of a pound ; then proceed as in U, S. money. Reduce 
the decimals of a pound in the result to shillings, pence, 
and farthings, (Art. 153.) 

il2. What is the int. of £56 15s. for 1 yr. 6 mo., at Q% ? 
13. What is the int. of £96 18s. for 2 yr. 6 mo., at 4^% ? 
4^4. What is the ami of £100 for 2 yr. 4 mo., at 5% ? 
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/ COMPOUND INTEREST. 

/ 

304. Gomponnd Interest is the interest of the principal and 

of the unpaid interest after it becomes due. 

305. To Compute Compound Interest, when the Principal, 
Rate, and Time of compounding it are given. 

I. What is the compound interest of 15000 for 3 years, 
at 6^? 

Principal. |5000 

Int. for l8t year, $5000 x .06 300 

Amt. for 1 yr., or 2d prin 5300 

Int. for 2d year, $5300 x .06 318 

Amt. for 2 yr., or 3d prin 5618 

Int. for 3d year, $5618 x ,06 337.08 

Amt. for 3 years 5955.08 

Original principal to be subtracted 5000 OO 

Compound int. for 3 years $955.06 

Hence, the 

Rule. — I. Find the amount of the principal for ths 
first period. Treat this amount as a new principal, and 
find the amount due on it for the next period, and so on 
through the whole time, 

II. Subtract the given principal from the last amount, 
and the remainder will he the compound interest. 

Note. — If there are months or days after the last regular period at 
which the interest is compounded, find the interest on the amoimt last 
obtained for them, and add it to the same, before subtracting the 
principal. 

-4 2. What is the compound int. of $1450 for 3 yr. 6 mo., 
at 6^ ? 

^^3. What is the compound int. of $8500 for 4 yr. 6 mo., 
at 5% ? 

4. What is the int, of $&500 for 6 yr. 3 mo., at 5%, com- 
pound int.? 



• 
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Table. 

306. Shoioing the amount of $1, at 3, 3|^, 4, 5, 6^ and 7^ 
compound interest, for any number of years from 1 to 20. 



Yrs. 


3%. 


Zifo. 


4%. 


5%. 


6%. 


t%. 


1. 


1.030 000 


1.035 000 


1.040 000 


1.050 000 


1.060 000 


1.07 000 


2. 


1.060 900 


1.071 225 


1.081 600 


1.102 500 


1.123 600 


1.14 490 


3. 


1.092 727 


1.108 718 


1.124 864 


1.167 625 


1.191 016 


1.22 504 


4. 


1.125 509 


1.147 523 


1.169 859 


1.215 506 


1.262 477 


1.31 079 


5. 


1.159 274 


1.187 686 


1.216 653 


1.276 282 


1.338 226 


1.40 255 


6. 


1.194 052 


1.229 255 


1.265 319 


1.340 096 


1.418 519 


1.50 073 


7. 


1.229 874 


1.272 279 


1.315 932 


1.407 100 


1.503 630 


1.60 578 


8. 


1.266 770 


1.316 809 


1.368 569 


1.477 455 


1.593 848 


1.71 81;. 


9. 


1.304 773 


1.362 897 
1.410/599 


1.423 312 


1.551 328 


1.689 479 


1.83 845 


10. 


1.343 916 


1.480 244 


1.628 895 


1.790 848 


1.96 715 


11. 


1.384 234 


1.459 970 


1.539 451 


1.710 339 


1.898 299 


2.10 485 


12. 


1.425 761 


1.511 069 


1.601 032 


1.795 856 


2.012 196 


2.25 219 


13. 


1.468 534 


1.563 956 


1.035 074 


1.885 649 


2.132 928 


2.40 984 


14. 


1.512 590 


1.618 695 


1.731 676 


1.979 932 


2.260 904 


2.57 853 


15. 


1.557 967 


1.675 349 


1.800 944 


2.078 928 


2 396 558 


2.75 903 


16. 


1.604 706 


1.733 986 


1.872 981 


2.182 875 ^ 


2.540 352 


2.95 216 


17. 


1.652 848 


1.794 676 


1.947 900 


2.292 018 


2.692 773 


3.15 881 


18. 


1.702 433 


1.857 489 


2.025 817 


2.406 619 


2.854 339 


3.37 993 


19. 


1.753 506 


1.92^501 


2.106 849 


2 526 950 


3.025 600 


3.61 652 


20. 


1 806 111 


1.989 789 


2.191 123 


2.653 298 


^207 135) 


3.86 968 



Note. — Compound Interest cannot be collected \>j law ; but a creditor 
may receive it, without incurring the penalty of usvry. Savings Banks 
pay it to all depositors who do not draw their interest when due. 

5. What is the compound int. and amt. of $200 for 10 yr., 
at3i^? 

SOLUTION. 

Tabular amount of $1 for 10 yr., at 3^% |1.410599 

Multiply by the prin 200 

Amt. of 1200 for 10 yr 282.119800 

' Subtracting the prin 200. 

Compound int. for 10 yr ^'JLA.\Sftk 
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EuLE. — I. Multiply the tabular amount of $1 for the 
given time and rate by the principal ; the product will 
be the am^ount, 

11. From the amount subtract the principal, and the 
remainder wUl be the compound interest. 

Notes. — 1. If the given number of years exceed that in the Table, find 
the amount for any convenient period, as half the given years ; then on 
this amount for the remaining period. 

For example, the amt. for 20 years by table at 6% = $3^07135, this 
multiplied by 1.123800, amt. for 2 yr. gives $3.603537 the amt. for 22 
years. 

2. If interest is compounded semi-annually take i the given i^te and 
twice the number of years ; if compounded quarterly, take J the given 
rate and 4 times the number of years. 

Thus, the amount of $400 payable semi-annually for 3 yr. at 6%, is 
the same as the amt. of $400 for 6 yr. at 3%, payable annually. 

^'\s. What is the amt. of $3500 for 5 yr., at 5^ com. interest? 

"^ Asz. What is the amount of $1350 for 12 years, at 7% ? 

^ Ng. What is the com. int. of $1469 for 15 years, at d%? 

'"^ <9. What is the com. int. of $2500 for 24 years, at 6% ? 

-^10. What is the com. int. of $1650 for 30 years, -at 3^^? 

^11. What is the amount of $1800 for 3 yr., at 6% compound 
interest, payable semi-annually ? 

. ^^ 12. What is tlie amount of $1500 for 2 years, at 12^ com- 
vpound interest, payable quarterly ? 

3. To find the principal or present worth of an amount at compound 
interest: Divide the given amount hy t?ie amount of $1 for the given 
time and rate at compound interest, 

4 

13. What is the present worth of $6036.25 due in 8 years, 
at 6^ compound interest? 

;14. What principal at compound int. will amount to 
$2375.92, at b%, in 14 years ? 

. .!«. What is the present worth of $2521.81, due in 14 years, 
at Q% compound interest ? 

' \e. What principal at 10^, will amount to $265.33 in If 
years, int. payable semi-annually ? 
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TRUE DISCOUNT. 

307. Disconnt is a deduction from a stated price, or from 
a debt paid before it is due, 

2) 308. The Present Worth of a debt, due at some future time 
without interest, is the sum which put at legal interest will 
amount to the debt when it becomes due. 

/ 
2 309. True Disconnt is the difference between the face of a 
debt and its present worth. 

310. To find the Present Worth and True Discount of a time 
note. 

I. What is the present worth and true discount of $478.06, 
due in L year and 8 months, at Q% ? 

Analysis. — The amount of $1, at 6%, for 1 yr. 8 mo. = $1.10. Since 
$1.10 is the amt. of $1, at 6% for the given time, $478.06 is the amt of 
as many dollars, for the same time and rate, as $1 10 is contained times in 
$478.08. and $478.06 -5- 1.10 = $434.60, present worth. Then, $478.06 - 
$434.60 = $43.46, the true discount. Hence, 4;he 

• 

EuLE.— I. Divide the dd^ by the amount of $1 for the 
given time and rate ; the quotient will he the present 
worth. 

II. Subtract the present worth from the debt, and the 
remainder will be the true discount, 

/Find the present worth and true discount of 

^. $950.25, due in \\ years, at 6^. 

3. $3272.50, due in 2 yr. 3 mo., at 7^. j , 

-^'^ $6895, payable in ^p;;jears^ at 5^> . , ( L 

> \, : ^8. $8650.75, payable in 3^ years, at ^\%. 
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6. $10000, due in 4 yr. 5 mo., at 

7. What is the djffference between the interest and true dis* 
count of $52250, for 1 year, at G% ? 
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8. If a note for $2500 be given with interest at 7^ pei 
annum for 6 mo., what will it be worth 3 mo. from date ? 

9. When money is worth 6^, which is preferable, $15000 
cash, or $16000 payable in 1 year ? 
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BANK DISCOUNT. 

311. Bank Discount is simple interest, paid in advance. 

312. The Proceeds of a note are the part paid to the owner ; 
the Discount is the part deducted. 

313. The Maturity of a note or draft is the day it becomes 
legally due. In most States a note does not mature until 3 
days after the time named for its payment 

These three days are called Days of Grace, 

Notes. — 1. As interest is charged by some banks for the day of dis. 
count as well as for the day of maturity, this with the 8 days jjrrace makes' 
the time for which discoiiT^t. is taken /c/wr days more than the time named 
in the note. 

2. If the last day of grace occurs on Sunday or a legal hdlCay, the note 
matures on the preceding business day. Thus, if a note matures on 
Monday^ and that is a holiday, it is payable on Saturday. 

314. The Term of Discount is the time from the date of 
discount to the maturity of the note. 

NOTK — In computing interest and discount on notes and drafts the 
practice is not uniform as to what constitutes a year. Some compute it 
on the basis of 360, and others of 365 days to a year. On Stock harts in 
Wall Street, interest is computed on the basis of 360 days to a year. 

315. To find the Bank Discount and JProceeds, when the 
Face of a note, Rate, and Time are given. 

1. What is the bank discount of I56S for 3 mo., at 6% ? 
What are the proceeds ? 

Solution.- -The face of the note = $568 

Int. of (1 for 3 mo. and grace at 6 % = .0155 

Discount = 18.804 

Proceeds, $568-$8.804 = $559,196. Hence, the 
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Rule. — Find the interest of the note at the given rate 
for three days more than the specified time ; the result 
is the discount. 

Subtract the discount from the face of the note ; the 
remainder will he the proceeds. 

Note. — If a note is on interest, find its amount at maturity, and taking 
this as the face of the note, cast the interest on it as above. 

2. Find the proceeds of a note of 1850, due in 3 mo., at 6% I 

3. Find the proceeds of a draft of $885, on 60 days, at 6%. 

4. Find the maturity, the term of discount and the proceeds 
of a note of $5250, on 60 days, dated July 1st, 1880, and 
discounted Aug. 21st, 1880, at 6%. 

6. Find the difference between the true and bank discount 
on $6000 lor 1 year, allowing each 3 days grace, at 7% ? 

6. A merchant bought $6800 worth of goods for cash, sold 
them on 4 months, at 15^ advance, and got the note dis- 
counted at 6% to pay the bill. How much did he make ? 

316. To find the Face of a note, that the proceeds may 
amount to a given sum, when the Rate and Time are given. 

7. For what sum must a note be made on 4 months, that 
the proceeds may be $6400, discounted at 6^ ? 

Solution. — The bank discount of $1 for 4 mo. 3 d. = $.0205 

The proceeds of $1 = |l-$.0205 '=: $.9795 

Therefore, The face of the note is $6400-i- .9795 = $6533.945 
Hence, the 

EuLE. — Divide the given sum^ by the proceeds of $1 for 
the given time and rate. 

8. What must be the face of a note on 6 months, discounted 
at 7^, that the proceeds may be $900 ? 

9. The avails of a note were $8350.90, the term 3 months, 
and the rate of discount %% ; what was the face of the note \ 

10. How large a note on 90 days must I have discounted at 
6^, to realize $5460 ready money ? 

9 
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317. To And the face of a draft that may be bought for a 
specified sum, when the per cent premium or discount is given. 

1. How large a draft can be bought for 12040, at 2% 
premium ? 

Solution— At 2% premium, $1.02 will buy |1 draft. 
And $2040+11.02 = 2000. Ans. $2000. 

2. How large a draft can be bought for $2910, at Z% 
discount ? 

Solution.— At 3% discount, $0.97 will buy $1 draft. 

And $2910-*-.97 = $8000, Ans. Hence, the 

EuLE. — Divide the given sum by $1 increased or 
diminished by the rate of premium or discount. 

3. How large a draft on San Francisco can be bought for 
$5200, at a premium of 2|^ ? 

4. What is the face of a draft on Chicago for which you pay 
$8250, at 1^^ discount ? 

5. A merchant invests the proceeds of a sale, amounting to 
$3250, in a draft on Chicago, which he can buy at a discount 
of li% ; how large is the draft ? 

6. What is the face of a draft on New York which costs 
$2850, at l\% premium ? 
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I 318. Commercial or Business Paper includes Promissory 
Notes, Drafts, Bills of Exchange, etc. 

Jt 319« ^ Not© ^^ Promissory Note is a written promise to 
pay a certain sum on demand or at a specified time. 

Notes. — 1. A note should always contain the words "value received;" 
otherwise the holder will be obliged to prove it was given for a cormdera- 
itoUt in order to collect it. ""^ 

2. A note as a g\/t is void from want of a consideration, unless it has 
pas^biCl-^or value in^o tlii^ hands of aq innocent third party. 
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-^ 320, The Haker of a note or draft is the person who 
signs it 

^ The Payee is the person to whom it is to be paid. 

l^ The Holder is the person who has the note or draft in his 
possession. 

Note. — A note becomes void when founded upon fraud, or when any 
material alteration is made, as in the date, amount, or time of payment. 

i^ 321. A Collateral Note is one given with stocks or other 
Security, empowering the holder to sell, if the note should not 
be paid when it becomes due. 

y 322. A Joint Note is one signed by two or more persons. . 

Notes. — 1. The Face of a Note is the sum whose payment is 
promised. This sum should be written in toords in the body of the note, 
and in figures at the top or bottom. 

2. When a note is to draw interest from its date, it should contain 
the words " with interest ; *' otherwise no interest can be collected. For 
the same reason, when it is to draw interest from a particular time after 
date, that fact should be specified in the note. 

8. AU notes are entitled to legal interest after they become due, whether 
they draw it before, or not. 

^ 323. A Negotiable Note is a note drawn for the payment of 
' money to "order or bearer," without any conditions. 

(^ A Non-Negotiable Note is one which is not made payable to 
/ *^ order or bearer/' or is not payable in money. 

Notes. — 1. A note payable to A. B., or "order," is transferable by 
indorsement; if to A. B., or "bearer," it is transferable by delivery. 
Treasury notes and bank bills belong to this class. 

2. If the words "order" and ** bearer" are both omitted, the note can 
be collected only by the party named in it, and is not negotiable. 

3. When a note is given for any number of months, calendar months 
are always to be understood. 

4. If a note is payable on demand, it is legally due as soon as 
presented. If no time is specified for the payment, it is understood to be 
on demand. 
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5. If a note has been lost or destroyed by fire or other accident, \X} 
amount may be collected upon sufficient proof. ^ 

/ ( )324. An Indorser is a person who writes his name on the 
' back of a note and becomes security for its payment. 

Notes.— 1. If an indorser of a note, draft, etc., does not wish to ^fuar- 
antee its payment, he writes " without recourse " over his name at the time 
of the indorsement. This does not affect the negotiability of the note. 

2. Sometimes notes and drafts are drawn to the order of the makers to 
facilitate their transfer without the indorsement of the holder. Such 
notes are negotiable by delivery. 



• 



325. An Indorsement is the signature of a person written 
upon the back of notes and other commercial instruments. 
(Art. 297.) 

Notes. — 1. A note made payable to A, B., or order ^ may be collected by 
any one to whom A. B. mky order it to be paid. This order is written on 
the back of the note and is called an indorsement. 

2. If A. B. writes his name only on the back of the note, it is an 
indorsement in blanks and is equivalent to " Pay the bearer." 

3. All the parties who write their names on a note are liable for the 
amount due, but only one satisfaction can be recovered. 

4. No days of grace are allowed in Alabama, Georgia, Kentucky, 
or California, except the note is held by a private banker or by a bank. 

Vy 326. A. Draft is a written order addressed by one person to 
'another, directing him to pay a specified sum of money to a 
third person, or to his order. 

if 

Notes. — 1. A person accepts or promises to pay a draft, by writing the 
word accepted across the face, with the date and iiis name under it. 

2. To honor a draft is to accept or pay it on presentation. 

■» 

'^/ 327. A Protest is a written statement made by a notary 
public, that a note or draft has been duly presented by the 
holder in person for payment or acceptance, and was refused. 
It protests against the Maker, Drawer, Drawee, Acceptor^ 
Payor, Indorser, etc., for all interest costs or damages incurred 
through refusal of payment thereof. 

Note. — A protest must be made out the day the note or draft matures, 
and Bent to the indorser immediately, to hold him responsible. 
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Forms of Notes and Drafts. 

328. No. I. — Tiwe Notes without Interest. (Negotiable.) 



^2l New York, Jan. 10th, 1883. 

Three months after date, I promise to pay Oeorqe Ban* 
CROFTy or order. Three Hundred Fifty Dollars, value received, 

Henry Lincoln. 

What are the bank discount and proceeds of this note ? 

,- Note. — When no rate of mterest is mentioned, the legal rate Af the 
State is always understood. 

329. No. 2. — Time Notes bearing Interest* (Negotiable.) 



$500. 



Philadelphia, Feb. 15th, 1888. 



Sixty days after date, we promise to pay H, Foot, or order, 
Five Hundred Dollars, with interest, without defalcation, value 
received. John Eichards & Co. 

Eequired the bank discount and proceeds. 

Notes. — 1. When banks discount time-notes bearing interest, it is cus- 
tomary for them to compute the interest till maturity, and take the 
amount as the face of the note. 

2. In Penn. negotiable notes must contain the words '* without defalca- 
tion." In New Jersey they contain the words *' without defalcation or 
discount." 

330. No. 3.— Demand Notes. (Negotiable.) 



$1^00* Chicago, April 15th, 1883. 

On demand, I promise to pay W. H Seward, or bearer. 
Twelve Hundred Dollars, value received, 

Daniel Webster. 

What was due on the above note June 21st, at 8^ ? 
4. What would be its amount at 1% ? At6%? 

Notes. — 1. Notes on demand are entitled to the legal interest of the 
St«\te in which they are made from their date to their payment. 

2. If the words "or bearer" were omitted, the above note would not 
be negotiable. 



.r--i 
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331. No. 5. — Notes without Grace. (Negotiable.) 



'i 



ig^^^//g-> Baltimorb, July 1, 1882. 

Fifteen days after date, toithout grace, I promise to pay 
George Bradburn, or bearer. Four Hundred Twenty-five 
//y Dollars, with interest, value received. Silas Wright. 

What was the amount due on this note at maturity ? 

332. No. 6.— Notes on Demand or on Time. (Non-Negotiable.) 



^'^^' Indianapolis, May 31st. 1882.^? 

On demand after date, I promise to pay Robert CARTsti^ 
Seven Hundred Dollars, with interest at 8%, value received. ^- 

John Hancock. 

Eequired its amount at sixty days. 

7. What would be its amount, if the time were 3 mo. and 
the rate 7^ ? 

Note. — Note^ of the above form are not assignable, and can be collected 
only by the drawee. 



333. No. 8.— Joint Notes. 



^1^0^' St. Louis, Aug. 6, 1883. 

Two months after date, we jointly promise to pay Hora ce 
HoLDEN, or order. Sixteen Hundred Dollars negotiable and 
'payable without defalcation or discoimt with 6% interest, value 
received, A. H. Stebbins, 

John Ward. 

Find the amount due at maturity. 

NoTBSS. — 1. The signers of a "joint note" are eguatty responsible for 
its payment, and must be sued jointly. 

2. The signers of a "joint and several" note are individtially responsi- 
Ifle for the whole amount, and either promisor may be sued alone. 



1 



I 
<< 
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334. No. 9.~Note8 Payable by Installmenit. 



$2000. 



IbCHMOND, Va., Oct. 16, 1888. 



For value receivedy I promise to pay O. G. Da venport, or 
ordeVy Two Thousand Dollars, with interest^ in the following 
manner y viz : Five Hundred Dollars in two mxmths after date, 
and the balance in installments of Five Hundred Dollars every 
tivo months until the entire amount is paid. 

G. L. Bennett. 
What was the amount of each payment, at ^%y without 

10. What would be the interest and amount of the same 

note at 7^? At 5^? 

335. No. II.— Sight Drafts. 



$S000. Nb^ Orleans, Oct 8d, 1888. 

At sight, pay to the order of J. B. Hamilton £ Co,, Three 
Thousand Dollars, valus received, and charge the same to 

J. G. Saundebs. 

To T. J. Sawyer, Boston, Mass. 

Note. — ^Drafts are drawn payable to the order of a person named in 
tliem, and are therefore not to be paid until indorsed by him. 

336. No. 12.— Time Drafts. 



£?£^ Grinnbll, Iowa, Dec. 22. 1883. 

Ninety days after date pay to the order of Calvin S elder. 
Thirty-five Hundred Sixty Dollars, and charge the sams to the 
account of Sam'l Barrett & Co. 

To S. Ball & Co., Trenton, N. J. 

Notes. — 1. If a draft is payable at a specified time after sight, the date 
of acceptance and tlie time of the draft determine its maturity. 

2. The laws of N. T. do not aUow " grace " on sight drafts, nor on time 
drafts if drawn on a bank or banker. 
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337. Find the date of maturity, discount, and proceeds of 
the following note, offered for discount June 10th, at 6^. 



*11^^' Nbwabk, N. J., Dec 1st, 1882. 

15. Four months after date^ I promise to pay to the order of 
Claflin £ Co.y Eleven Hundred Sixty-three Dollars, without 
defalcation or discount, value received. James Edsoit. 

The above note was discounted Feb. 15, 1883, at 6% ; what 
were the proceeds ? 



^^^^0' Knoxvillb, Tests., Apr. 12th. 1882. 

16. Ninety days after date, we promise to pay to the order of 
Wm. Day, Twenty-Jive Hundred Dollars, value received, 

Monroe, Lookwood & Co. 

The above was discounted May 15th, at Q% ; what were the 
proceeds? 



I 



^^^^' New York, May 8tli, 1882. 

13. Sixty days after date, I promise to pay Oeoeqe E, 
Fisher, or order. Seven Hundred Fifty Dollars, value received. 

Seth Low. \ 

Solution. — Sixty days from May 8tli is July 7tli, and 3 days grace 
make July lOth. The above note was offered for discount June lOth ; 
bence, the term of discount was 30 days. 

Int. at 6% for 30 d. on $750 = $3.75 Discount. -. 

$760 -$3.75 = $746.25 Net proceeda 

Proof. $750.00 

Date of maturity July lOth. 

14. A note of $475, dated June 20, 1882, payable in 3 months 
after date, was offered for discount Aug. 11th ; what were the 
net proceeds at 6^ ? 

Find the date of maturity, the discount, and proceeds of the 
following notes : 
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AVERAO-ING ACCOUNTS. 

338. An Account is a record of business transactions. 

339. The Average of several unequal numbers is their sum 
divided by their number. Thus the average of $4, $6, and 18, 
is $18-f-3 =^ 16. 

340. A Day Book is a journal of accounts in which are 
recorded the debts and credits of the day. 

341. A Debtor is a party who owes another. 

342. A Creditor is a party to whom a deU is due, 

343. A Ledger is a book to which a summary of the 
accounts of the ^^Day Book^' is transferred for reference and 
preservation. 

344. The Debits or Debts are placed on the left, marked Dr. ; 
the Credits or Payments on the right, marked Cr, 

345. An Account Current is a running account containing 
a record of the mercantile transactions between two parties, 
showing the cash balance due at a certain date. The items 
usually draw interest from their date, or some specified term of 
credit, to the time of settlement. 

Notes.— 1. It is customary for merchants, bankers, and brokers, to 
render their accounts at stated tinges, as monthly, quarterly, semi-annually, 
or annually. 

2. Whether the items draw interest depends on custom or agreement 
between the parties. Among wholesale merchants and jobbers, it is cus- 
tr)mary to charge interest on accounts after six months. 

3. Among retail dealers, mechanics, farmers, etc., the items seldom 
bear interest ; hence, in settling such accounts, it is only necessary to find 
the merchandise balance. 

346. The Commercial or Merchandise Balance is the differ- 
ence between the debit and credit sides of an accovsAx^, 
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347. The Cash Balance is the sum required to settle an 
account at any given date. 

348. The Average of an Account is the equitable time when 
the payment of several debts due at different times may be 
made at one time without loss of interest to debtor or 
creditor. 

349. The Average Time is called the mean or equated time, 
and the process by which it is found is often called Equation 
of Payments. 

350. The Term of Credit is the time between the contrac- 
tion of a debt and its maturity. (Arts. 157, 313.) 

351. The Average Term of Credit is the time at which 
debts due at different times may be equitably paid. 

352. Averaging Accounts depends upon the following: 

Principles. 

r. The rate and time remaining the same, 
Double the principal produces twice the interest, 
SLalf the principal produces half the interest, etc. 

^. The rate and principal remaini^ig the same. 
Double the time prodtices twice the interest. 
Half the time produces half the interest, etc. Hence, 

5°. The interest of any given principal for 1 year, 1 month, 
or 1 day, is the same as the interest of 1 dollar for as many years^ 
months, or days, as there are dollars in the given principal. 

^ 353. To find the Average Time, when the items are all debits 
or all credits. 

1. A bought a farm July 15th and was to pay $500 down, 
$300 in 2 months, $400 in 6 months, and $600 in 8 months ; 
what is the average term of credit and date when all these 
payments may be equitably made at once ? 
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By the Interest Method. 

Interest of $500 cash, for mo., at 6^ = $0.00 
Interest of $300 for 2 mo., at 6^ = 3.00 

Interest of $400 for 6 mo., at %% = 12.00 

Interest o f $600 for 8 mo., at 6^ = 24.00 

Amt. of pay'ts = $1800 Int. = $39.00 

Taking tbe date of the transaction, viz., July 15th, as the time for pay- 
ing all the items, the debtor would lose the int. of $800 for 2 mo.^ $400 
for 6 mo., and $600 for 8 months. Therefore, the sura of items ($1800) is 
entitled to a term of credit equal to the time required for $1800, at 6^, 
to gain $39. Now, the interest of $1800 for 1 mo. = $9; and.$39-^$9 
= 4| mo., term of credit ; and July 15th + 4^ mo. = Nov. 25th, 
date of payment. 

By the Product Method. 

The first payment being cash has no 
product. The next payment was due in 

2 nlo. and its interest for 2 mo. equals the 
interest of $1 for 600 months. (Prin. 

r.) 

The interest of $400 for 6 mo. equals 
the int. of $1 for 2400 mo., and the int. 
of $600 for 8 mo. equals the int. of $1 for 1800 ) 7800 mo. 

4800 months. Therefore the amount of ^Y^ time 4+ mo. 

interest due on the sum of items, equals 

the int. of $1 for 7800 months, and $1800 is entitled to a term of credit 
equal to j^i^f ^^ 7800 months, or 4J months. 

July 15 + 4J mo. = Nov. 25th, the date of payment. 

Note. — This method is the same in principle as the interest method. 

2. Bought a bill of goods Apr. 20th amounting to $6000, on 
the following terms : \ cash, ^ in 4 mo., and the balance in 
6 mo. ; at what date may the whole be justly paid ? 

Ans. Av. time 3^ nip., or Aug. 5th. 

3. On a certain day A bought a horse for $1.75 on 30 d., 

3 cows for $120 on 45 d., 80 sheep for $250 on 60 d., and 5 tons 
of hay for $130 on 90 day^; what is the average term of 
credit ? 

4. Bought a ship for $30000 ; the payments were $5000 cash, 
$8000 in 4 mo., $7500 in 6 mo., $4500 in 8 mo., and the bal- 
ance in a year ; what is the average term ot ox^^^iJ^'l 





SOLUTION. 




Items, 


, Time. 


Product. 


500 


xo- 


00 


mo. 


300 


X 2- 


600 


mo. 


400 


X 6- 


2400 


mo. 


.600 


X 8 = 


4800 


mo. 
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354. To find the Average Time when the items have different 
dates and different terms of credit. 

5. Eequired the average date at which the following items 
may be paid at once without loss of interest to either party : 

April 10, merchandise on 30 days, $40. 

May 1, '' 40 " $54. 

June 15, '' 30 " $70. 

" 30, '' 40 '' $80. 

I. By the Interest Method. 

Due. Time. Items. Int. at 6j& 

May 10 (from May 1st) 9 d., $40 = $0.06 

June 10 " 40 d., $54 = 0.36 

July 15 " 75 d., $70 = 0.875 

Aug. 9 " 100 d., $80 = 1.333 

Int. at 6^ for 1 day of $244 = $.04 ) $2,628. 

65^, or 66 d. 

A71S. Date of pay't is 66 d. from May 1st, or July 6th. 

Explanation. — The earliest date at which any item matures is May 
10th ; therefore, takin;^ May 1st as the standard date, and finding the 
interest at 6% on each item for the number of days from" this date to its 
maturity ; the sum of int. = $2,628, the sum of items = $244, which is 
entitled to a term of credit equal to the time required for it to gain $2,628 
interest. The int. of $244 for 1 day, at 6% = $0.04, and $2.628 -f- .04 
= 65.7, or 66 d., the av. time. May 1st + 66 d. = July 6th. Hence, the 

EuLE. — Take as the standard the first of the month in 
which the earliest item matures; find the interest on 
each item' from the standard date to the date of its ma^ 
tiirity, and divide the sam^ of interests by the interest of 
the sum of items for 1 month or 1 day, as the case may be. 

The quotient will be the numiber of months or days 
from the standard date to the average date of payment. 
Add this number to the standard date and the result 
will be the equitable date of payment. 

Notes. — 1. If the earliest due date is the standard, its item, has no 
product, bat it must be included in the 8um of debts. 



\ 
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2. K the fraction in the quotient is ^ day or more, 1 day is added; if 
less than } day it is rejected. 

3. In computing by the interest method, the rate forms no element of 
the calculation ; hence, any rate may be used. The most convenient is 
6% or 13%. At 12% the int. for 30 days, or 1 mo., is .01 ; and for 3 d., 
.001 of th^ principal, or ^ as many thousandths as days. 

4. Any date may be assumed as the standard, but it is generally more 
convenient to take the first day of the month in which the earliest item 
falls due, or the last day of the preceding month. Some prefer the earliest 
or latest date of any item, or the earliest or latest maturity. 

II. By the Product Method. 

Assuming May 1st as the standard date, the term of credit for the first 
item is 9 days. 

The 2d item due June 10th, the time from May 1st, is 40 days, etc. 
Arranging the items as below and mulftplying each by the number of 
days from the standard date to its maturity. 

Due. Time. Items. Products. 

May 10, 9 d. X 40 = 360 

June 10, 40 d. x 54 = 2160 

July 15, 75 d. X 70 = 5250 

Aug. 9, 100 d. X _80 = 8000 

Sum of items, 244 ) 15770 d ays. 

Av. time, 64^% d.* 

May l8t+65 days = July 5th, date of pay't. Hence, the 

355. Rule. — Find the date when each item matures. 
Take the first day of the month in which the earliest 
item^ becomes due as a standard, and find the number of 
days from this to the maturity of each of the other 
items. 

Multiply each item^ by its number of days, and divide 
the sum of the products by the sum of the item^, Tlie 
quotient will be the average term of credit. 

Add the average time to the standard date, and the 
result will be the equitable date of payment. 

Notes. — 1. When an item contains cents, if less than 50, they are 
rejected ; if 50 or more, )1 is added. 

2. In averaging accounts, it is customary to consider 30 days a month. 
But when the terms of credit are given in months, calendar months are 
always meant ^ 
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6. A grocer sold the following amount of goods : June 3d, 
1380 on 90 days' credit; June 10th, $485 on 30 d.; July 21st, 
$834 on 70 d. ; July 28th, $573 on 40 d. ; Aug. 2d, $485 on 
40 d. ; what is the average term of credit and date of payment ? 

Explanation. — I>ie» Time. items. Products, 

'fheseconditemisdue Sept. 1, 62 d. X 380 = 23560 

July 10th. This being j^Jy IQ, 9 d. X 485= 4365 

the earliest date on g^^^ ^^ ^^ ^ ^ g^^ ^ ^^^^^ 

which either item ^ 

matures, take July 1st ^ept. 6, 67 d. X 573 = 38391 

lor the standard da* 9. Sept. 11, 72 d. X 485 = 34920 

Finding the number 2757 \ 176296 

of days from this date 

to the maturity of 63.9 days, 

each item and proceed- July 1st + 64 d. = Sept. 3d, Date of Pay^t, 
ing as in Ex. 2d. the 

average time is 64 days. Date of pa/t, Sept. 3d. 

Note. — When several bills are bought on common tenns of credit, 
find the average date of purchase, and add to the result the common term 
of credit. 

nW. Sold goods as follows on 4 months credit : "^ng. 20th, 
$a^5;4Sept, 4th, $1150;\Sept. 16th, $650;>lOct. 3d, 1846; 
'Oct. 19th, $578 ; Nov. 19th, $1240 ; what is the equitable time 
of payment ? 

As. Bought the following bills of goods on 4 months credit : 
March 10th,' 1879, *250; April 15th, $260; June 1st, $540; at 
what time is the aaiount payable ? 

9. If you owe a man $84 payable in 4 mo., $120 in 6 mo., 
$280 in 3 months, what is the average term of credit? 

10. If you owe one bill of $175, due in 30 days ; another of 
$812, due in 60 days ; another of $120, due in 65 days ; and 
another of $250, due in 90 days; what is the average term of 
credit ? 

11. Sold goods as follows: May 17th, $560 on 30 d.; June 
1st, $435 on 45 d.; July 7th, $863 on 60 d.; Aug. 13th, $1000 
on 15 d.; what is the equitable time of payment? 

12. Bought March 5th, a carriage on 6 mo. for $750; March 
10th, a span of horses for $560 on 4 mo.; April 1st, a set of 
double harness $275 on 3 mo. ; May 10th, a wagon $160 on 
2 mo.; what is the average term of credit ? 



A 
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356. To find the Extension of Credit, to which the balance 
of a debt is entitled when partial payments have been made before 
they are due. IfT^ \ ^ ~ ^ a 




13. A sold B a bill of goods Marcli 12th, on 6 months, 
amounting to $1740 ; Jnly 10th, B paid him $500 ; Aug. 6th, 
he paid $700 more ; to what additional credit is B entitled on 
the balance ? 

Explanation. — March 12th +6 opebation. 

months equals Sept. 12th. the due 500 X 64 = 32000 d. 

date. From July 10th to Sept. 700 X 37 = 25900 

12th, is 64 days. From Aug. 6th ^^^ ^^^ ^^ 

to Sept. 12th, IS 37 days ; there- L 

fore the int. of $500 = int. of $1, 1740 107| d. 

?T/^r' oTci!^' ^*- Ifi!^ " Sept. mh + 107 d. = Dec. 28tk 
mt. of $1, 25900 days ; hoth pay- ^ ' 

ments equal the int. of $1, for 57900 days. 

Therefore, B is entitled to the use of the balance ($1740—1200) = $540 

for yj^ of 57900 days, or 107f days additional time, or extension of credit 

on the^balance. The equitable date of payment is Dec. 28th. Hence, the 

EuLE. — Multiply each payment by the^ time from its 
date to the maturity of the debt, and divide the sum of 
the products by the balance remaining unpaid. The 
quotient wUl be the equitable extension of credit. 

Note. — If a partial payment is made before a debt is due, equity 
requires that the debtoi* should have an extension of credit on the balance, 
equivalent to the interest of the pre-payment. But the creditor 'S not 
always willing to allow this and is not required to do it, by law. 

^14. A man bought a bill of goods on 90 d., amounting to 
$2340.75 ; if he pays $1000 down, what extension ought he to 
hq^e on the balance ? 

^15. A man owes $1569.75, payable in 90 days ; 60 days 
before it is due he pays $350.86, and 30 days later $211.89 
more ; what extension ought he to have on the balance ? 

Note. — In finding the average date of payment some accountants orfl5t 
the cents and units of dollars, using only the nearest number of tens it 
the multiplication. Thus, the numbers in the last example would b^ 
$157, $351, and $212. This shortens the process materially. 
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357. To find the Average Time when an account has both 
debits and credits. 

16. What is the average time and date of paying the follow- 
ing account : 

Dr. Geo. Bancroft in acct with Miller & Co. Cr. 



1883. 






1888. 




May 21 


For Mdse. 3 mo. 


$500 


May 24 


By Cash. $300 


" 28 


a a a 


250 


June 8 


" Sundries 60 d. 


400 


June 9 


" " 30 d. 


160 


July 21 


" Cash. 


100 



Dr. 



Product Method. 



Cr. 



Due. 


Items. 


Days. 


Prod. 


Due. 


Items. 


Days. 


Prod. 


Aug. 21 


500 


112 


56000 


May 24 


$800 


23 


6900 


" 28 


250 


119 


29750 


- Aug. 7 


400 


98. 


39200 


July 9 


160 


69 


11040 


July 21 


100 


81 


8100 



910 
800 

110 



96790 
54200 



$800 



54200 



) 42590 days ( 387A days, or 390 d. 
Ans, Bal. $110, Hue in 390 d. from May 1st, or May 25tli, 1884. 

Explanation. — Having found when each item of debt and credit 
becomes due, by adding its term of credit to its date, we assume as the 
standard date the first day of the month in which the earliest item on either 
side of the account matures, viz.: May 1st. 

Multiply each item on both sides by the number of days between its 
maturity and the standard date, and divide the difference between the 
sums of the products (42590), by the difference between the stims of the 
items (110). The quotient is the average time of payment. 

Since the time from May 1, 1883, to May 1, 1884 = 1 year, the date of 
payment is 390 d.— 365 d. = 25 d. Hence the bal. $110 is equitably due 
May 25th, 1884. 



Dr. 



Interest Method. 



Cr. 



Due. 


Items. 


Time. 


Interest. 


Due. 


Items: 


Time. 


Aug. 21 


$500 


112 d. 


$9.33J 


May 24 


$300 


23 d. 


" 28 


250 


119 d. 


4.95| 


Aug. 8 


400 


99 d. 


July 9 


160 


69 d. 


1.84 


July 21 


100 


81 d. 



$910 
800 



$16.13 
9.10 



$800 




IntMt e^OB $110 fori d.=.018)7.0S (StiO days iiomUwj \,^^,Qt^iw3 ^. 
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Explanation. — Taking the interest B.t 6fo, there is a bal. due at the 
assumed date. May 1st. '83, of $110, and a loss of $7.03 interest. To bal- 
ance this loss of int., the payment must be deferred till the int. of $110 shall 
be equal to $7.03. The mt. of $110, at 6% for 1 d., is .018, and $7.03-5- 
.018 = 390. Hence, the time of payment should be 390 d. = 1 yr. 25 d. 
from May 1st, '83 = May 25th, 1884. 

358. From the preceding illustrations we derive the fol- 
lowing 

R ULE8. 

I. Product Method. — Write the date at which each 
item on both sides matures, and assume the first day of 
the month in which the earliest item on either side 
hecom.es due, as the standard date. Find the number of 
days from this standard to the maturity of the respec- 
tive items. 

Multiply each item by its number of days, and 
divide the difference between the sums of products by 
the difference between the sums of items; the quotient 
will be the average time. 

If the greater suvv of items and the greater sum 
of products are both on the same side, add the average 
time to the assumed date ; if on opposite sides, subtract 
it ; and the result will be the date when the balance of 
the account is equitably due. 

Notes. — 1. In finding the maturity of not«8 and drafts, 3 days grace 
should be added to the specified time of payment. 

2. When no time of credit is mentioned, the transaction is understood 
to be for cash, and the payment due at once. 

II. Interest Method. — Find the interest of each item 
for the time from the standard date to the maturity of 
the respective items, and' divide the balance of the 
interests by the interest of the balance of item^s for 1 day 
or 1 month ; the quotient will be the number of days or 
months, as the case may be, between the standard date 
and the time of settlement, 

WTien the balance of account and irvterest are "V>o\iA\i ovv> 
the same side, add this to the standard date -, xf ot\> o^po- 
10 



146 



Percentage. 



site sides, sicbtract it ; the result will be the date of set- 
tlejnent. 

Note. — The average time will be the same whatever the rate of 
inljerest. 



359. It is advisable for the learner to solve the following 
examples by both the preceding methods : 

f 

\ 17. Balance the following account by both methods. 

Dr. J. H. Strong & Co. in acct. with Smith & Crane. CV. 



1888. 












Mar. 25 


To Mdse., 60 d. 


1560 


Apr. 30 


By Sundries, 30 d. 


$450 


Apr. 7 


H CC t€ 


830 


July 13 


'' Cash. 


500 


May 2 


c< a i€ 


730 


Aug. 31 


'' Dft, 30 d.^i 


260 



Note. — In this example the bal. of items and excess of products being 
on opposite sides, the average time is subtracted from the standard date. 



18. What is the balance of the following account and 
when due ? 



Dr. 



H. Morgan in acct. with Lockwood & Co. 



Or. 



1880. 






1880, 






July 20 


To Sundries. 


$760 


Aug. 26 


By Flour. 


$520 


Aug. 10 


C< ii 


540 


Sept 12 


" Stocks, 30 d. 


300 


Sept. 15 


iC <i 


850 


Oct 1 


'' Cash. 


385 



19. I^nd the average time of paying the following account : 
Dr. George Jenkins. Cr. 



1881. 






1881. 






Mar. 1 


To Mdse., 30 d.^ 


$500 


Apr. 12 


By Draft, 20 d. ' 


$400 


Apr. 5 


'' '' 3 mo. 


700 


May 10 


" Cash. 


540 


May 20 '' '' 4 mo. 1 850\\3\xiie 4\ " " 


600 

\ 
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20. What is the balance of the following acct. and when due ? 



Dr. 



Wm. H. Jackson. 



Cr. 



June 1 


To bal. of acct. 


$745.37 


June 10 


By grain, ^lO d. 


$545.60 


" 20 


'' silks, 30 d. 


1050.83 


July 12 


te ec ic 


675.31 


July 14 


" wh. g'd^," 


971.65 


** 31 


" cash. 


900.40 


Aug. 3 


" sundries," 


1260.10 


Aug. 15 


" note; 30 d. 


1000.00 



21. At what date can the balance of the following account be 
equitably paid ? 



> / 



Dr. 



W. H. Hendrickson". 



Cr. 



1882. 






1888. 






A.pr. 7 


To Mdse., 2 mo. 


$300 


May 1 


To Mdse., 60 d. 


$350 


July 5 


" " 3 mo. 


500 


June 10 


'' " 30 d. 


500 


Aug. 10 


" " 1 mo. 


400 


Aug. 30 


" Cash. 


250 



360. In the following examples different dates may be 
assumed as the standard. 



22. What is the balance of the following account and when 
equitably due ? 



Dr. 



A. P. Holmes in acct. with Lord & Taylor. 



Cr. 



1878., 






1878. 






Aug. 14 


To Sundries. 


$1100 


July 5 


By Mdse. 


$585 


« 21 


a a 


950 


'' 18 


a ti 


640 


Sept. 1 


it <g 


760 


Aug. 11 


it it 


965 


« 10 


it i< 


1000 


Sept. 20 


it a 


800 



A ns. Ba\. %S.'ilQ , T^wft OcH- "^'fe , ^S?V*- 
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23. Find the balance of the following acct. and when due : 



J)r. 



A. B. in acct. with C. D. 



Cr. 



1880. 






1880. 






Aug. 11 


For Mdse. 


$160 


Sept. 2 


By Sundries. 


*75 


Sept 6 


a ic 


240 


Oct. 10 


" Note, 30 d. 


100 


Oct. 20 


" 1 horse. 


175 


Nov. 1 


" Cash. 


110 



24. Find the bal. of the following acct. and when due : 



Dr. 



Wm. Gorham in acct. with John Hen^drix. 



Cr. 



1880. 






1880. 






Feb. 10 


For Mdse., 4 mo. 


1450 


Mar. 20 


By Sundries, 3 m. 


$325 


May 11 


4^ c< Q ec 


500 


July 9 


" Draft, 60 d. 


150 


July 26 


iC c< 2 ^^ 


360 


Sept. 15 


" Cash. 


400 



25. Average the following account : 



Dr. 



James Geben" & Co. 



Cr. 



1882. 






1882. 






Jan. 10 


To Mdse., 3 mo. 


$450 


Jan. 1 


By Bal. of Acct. 


$485 


« 25 


" '' 30 d. 


265 


Feb. 10 


" Note, 3 mo. 


2500 


Apr. 20 


'' '' 3 mo. 


850 


Mar. 1 


" Draft, 30 d. 


360 



26. Balance the following account: 



Dr. 



C. J. Hamilton. 



Cr. 



1880. 






1880. 






Jan. 20 


To Sundries, 30 d. 


$500 


Jan. 20 


Byrealestate,60d. 


$400 


Feb, 12 '' " 60 d. 


340 


Mar. 1 


" Draft, 60 d. 


200 


Mar. 1 


'' 30 d. 


1 300 


\»» 


I " G^^K 


400 
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27. Average the following account : 



Dr. 



Henry J. Eaymond & Co. 



Or. 



1882. 






1882. 






Aug. 10 


To Mdse., 60 d. 


1150 


Aug. 25 


By Mdse., 30 d. 


*500 


Oct. 1 


" Cash. 


350 


Sept. 20 


'' " 30 d. 


350 


" 18 


^' Dft., 30 d. 


250 









28. Find when the balance of the following account becomes 
due: 

A. B. bought of C. D., July 16th, 1883, merchandise $350 ; 
Aug. 11th, $465; Sept. 9th, $570; Sept. 14th, $850; Oct. 18th, 
$780. The former paid August 1st, $360 ; Sept. 30th, in grain 
$340 ; Oct. 5th, cash $500 ; Oct. 21st, $625. 

Cash Balance. 
361. To find the Cash Balance of an account, at a given date. 

29. Find the cash balance of the following acct., due July 
15th, 1880, at 6^ int. : 

Dr. Thomas Packard in acct. with Henry Selden. Cr. 



1880. 

Mar. 10 


To Mdse., 30 d. 


$650 


1880. 

Apr. 20 


By Bal. acct. 


$500 


Apr. 1 


'' Cash. 


1000 


May 13 


'' Dft. on 90 d. 


940 


May 26 


" Note, 60 d. 


1260 


June 1 


" Bank Stock. 


1000 



OFBBATIOM. 



Date. 
1880. 
Apr. 9 

" 1 

July 28 



Days. 


Items. 


Products. 


Date. 
1880. 


Days. 


Itemp. 


97 


$650 


63050 


Apr. 20 


86 


$500 


105 


1000 


105000 


Aug. 14 


-30 


940t 


-13 


1260* 




June 1 


44 J 


1000 



$2910 28200t 
2440 196250 
Bal. of items, $470 103380 



$2440 



ProdactB. 
43000 

44000 
16380* 
103380 



6|000 ) 92 1870 Balance ot ^iKAxvriw^. 

Bsl. of int., $15,478 
And $470+115.48 = %^y&5A^. Ca.'&\3L\i^i:^"a5», 
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Analysis. — Taking the given date of settlement, July 15th, as the 
st^ndardf we find the maturity of each item, as before, in days. The 
third item of debits is a note on 60 d., with 3 days grace ; hence, it is not 
due till 13 days after the settlement, or July 38th. This is indicated by 
the sign — , and the item being entitled to interest for 13 days, its 
product is placed on the credit side of the account. 

The second item of credits is a draft on 90 days, with 3 days grace, and 
it is not due till Aug. 14th, 30 days after settlement, which is also 
indicated by the sign — , and its product is placed on the Dr. side. 

Since each item is multiplied by its number of days, dividing the 
balance of products by 6000 gives $15.48 = interest of bal. at 6%. And 
the bal. of items, $470 + $15. 48 = $485.48, the cash balance required. 
Hence, the 

Rule for Product Method. 

Find the numher of days from the given date to the 
maturity of each item. 

Multiply each item on both sides by its nurnber of 
days ; if the maturity of any debit item extends beyond 
the date of settlement, place its product on the credit 
side ; if the extension is a credit, place its product on the 
debit side. 

Divide the balance of products by 6000, and the quo- 
tient will be the balance of interest at 6%, 

When the balance of items is on the same side ivith 
the balance of interest, add the interest to the items ; 
if on opposite sides, subtract it; the result will be the 
cash balance required. 

Notes. — 1. In settling mercantile accounts interest is not always 
reckoned. This matter is regulated by previous agreement. When 
interest is charged it is calculated from the time the account is due. It 
may first be found at 12% as in averaging accounts, and the result 
changed to the legal rate. 

2. The reason for placing the product of an item on its own side 
when it becomes due before the time of settlement, is because it is 
entitled to interest for the intervening time. 

In like manner, if a credit extends beyond the settlement, equity 

requires that interest should be allowed on that item. Hence, its 

interest for that time must either "be enbtTacted from its own side, or be 

added to the opposite. The latter is the xaoie wm^ieiiKeiA., wA xJaKt^ic^tQ 

adopted. 
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362. The amount due on an account current at a given date 
may be found by the interest method, or by the product 
method. When interest is not charged it is only necessary to 
find the merchandise balance. (Art. 346.) 

• 30. What is the cash balance on the following account, July 
1st, 1881, interest at 6^ ? 



Dr. 



A. B. in account with 0. D. 



Cr. 



1881. 






1881. 






March 1 


For Mdse. 


$120 


April 2 


By Sundries. 


$300 


May 10 


cc a 


340 


" 20 


'' Cash* 


450 


May 22 


" " onSOd. 


560 


June 8 


" dft. onSOd. 


120 



Interest Method. 



Due. 


Items. 


Days. 


Int 


Due. 


Items. 


Days. 


Int. 


1881. 








1881. 








March 1 


$120 


122 


$2.44 


April 2 


$800 


90 


$4.50 


May 10 


840 


52 


2.95 


" 20 


450 


72 


5.40 


June 21 


560 


10 


0.98 


July 11 


120* 


-10 





$1020 
870 



0.20» 



$870 



$6.52 

$150- $8.88 = $146.62 cash balance. 



$9.90 
6.52 
Bal. oflnt., $8.88 



Rule for Interest Method. — Take the given date of 
settlement as the standard and multiply the respective 
items by the nurriber of days between this date and the 
due date of each item. 

Find the interest on each item at the given rate, and 
the difference between the sums of debit and credit 
interest will be the balance of interest. 

W%en the balance of items and the balance of interest 
are both on the same side, add them, when on opposite 
sides, subtract them, the result will be the cash balance. 

NOTB. — Interest tables are much used in makltL^ ovjX. wjiwsvwxXa <s:w:^^3^s^»« 
After an account is balanced it is conaidexed \^i^ ^vecl^ ^a <»5^ ^^^ ^:ctc«^ 
interest oa the amount. 



152. 



Percentage. 



363, Second Form of an account current including interest. 



Dr. 



A. B. in % current with C. D. 



Or. 



1881. 




Days. 


Int. 


Items. 


1881. 




Days. 


Int. 


Items 


March 1 


Mdse. 


122 


2.44 $120.00, 


April 2 Sundries, 


90 


4.50 


1300 


May 10 


(i 


52 ,2.95 


340.00 


" 20 Cash. 


72 


5.40 


450 


May 22 


" as Jane 21 


10 0.93 


560.00 


July 11 


Dft. on 30 d. 


-10 




120* 


July 1 


Int. on dft. 


10 0.20* 




July 1 


Bai,qflnt. 






3.38 


i( 11 


Bal. of Int. 
Balance. 




3.38 
9.90 




4t it 


" " Acct, 




9.90 


146.62 




1080.00 


1020.00 


if t( 




$146.62 





Note. — Since the date when the draft is dae, is 10 days beyond the time 
of settlement, interest is charged for that time to the Dr. side. As the 
balance of interest is on the Cr. side, the draft is credited to items on that 
side and charged to interest on the other. 

31. Find the cash balance of the following %, Aug. 5th, 
1882, at 6^? 



Dr. 



Geo. Bancroft in % with H. Greelt. 



Or. 



1882. 

June 10 


To Mdse. 


1200 


1882. 

June 15 


By Cash. 


1100 


'' 30 


CC (C ' 


300 


'' 30 


<( a 


150 


July 11 


C( c< 


120 


July 6 


CC it 


200 


« 24 


C( <g 


250 


" 30 


ti << 


300 



32. Find the cash balance of the following %, Oct. 30, 1882, 
at 6%. 



Dr. 



James Morris in % with John Jay. 



Cr. 



1882. 

Jan. 5 


To Mdse., 60 d. 


$182 


1882. 

Feb. 1 


By bal. of %. 


$300 


Feb. 12 


i( 


" 30 d. 


270 


Mar. 30 


" Cash. 


250 


Mar. 7 


cc 


" 30 d. 


480 


Apr. 20 


(C 6C 


200 


Apr. 15 


iC 


" 60 d. 


640 


June 13 


" Note, 30 d. 


300 


May 9 


C( 


'' 60 d. 


530 


Aug. 1 


" Cash. 


400 



^^f Find the ca$h balance of the same accie\m\»^\»'^%. 
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34. What is the cash balance of the following acct., Dec. 3l8t, 
1869, at n% ? 

Dr, S. Parkhcjrst in acct. with G. P. Putnam. CV. 



1869 

Sept.'lOToMds.,30d. 


11250.15 


1869. 

Sept. 25 


By Mds., 60 d. 


$1560.50 


Oct. 1 


" '' 60 d. 


1015.60 


Oct. 10 


" " 90 d. 


948.30 


" 23 


'' '' 45 d. 


1500.85 


" 30 


" '' 40 d. 


1430.65 


^ov. 15 


'' " 60 d. 

V 


1743.44 


Dec. 15 


" '' 30 d. 


1365.42 



35. What is the cash balance on the following acct., Jan. 
10th, 1882 ? 

Dr. S. B. Chittenden in acct. with A. T. Stewart. Cr. 



1881. 

Aug. 4 
" 20 


To 


Sundries,3 m. 


11400 
1050 


July 


5 

18 


By 


Mdse.j 


, 3 mo. 


$685 
840 


Sept. 10 
" 24 






780 
1300 


Aug. 

(6 


11 

18 




Draft, 


30 d. 


960 
800 



36. Reduce the following transactions to . the form of an 
acct. bearing interest at 6^, and find the cash balance : 

Feb. 11th, 1870, C bought goods of D amounting to $1250; 
March 14th, a bill of $2160 ; Apr. 10th, a bill of $1700; Apr, 
30th, a bill of $1070 ; May 6th, a bill of $2000. March 1st, 
1870, C sold a bill to D of $1640 ; March 20th, a bill of $1160; 
Apr. 15th, a bill of $1600 ; May 1st, a bill of $1340 ; May 21st, 
a bill of $1000 ; what was the cash balance June 10th, 1870 ? 

37. What was the cash balance due July 20th, 1869, on the 
following account, at 7^ int. ? 

Dr, George Clark & Co. in acct. with Chas. Anderson. Cr. 



1869. 

Mar. 1 

" 20 

Apr. 10 

May 21 



For Mdse., 3 mo. 

" " 2 mo. 

'' " 5 mo. 

'' 1 mo. 




By Mdse., 3 mo. 
2 mo. 



$350 
900 



C( 



(< 



" ^^\^* C»^^. 



^^^ 
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38. Find the balance due Sept. 1st, at 6^ on the preceding 
amount 

39. Find the balance of the same account due Nov. 1st, 
at ^%. 



40. lieduce the following memoranda to the form of an 
account, and find the cash balance due Jan. 1st, 1879 : 

Aug. 1st, 1878, A bought goods of B amounting to $560 ; 
Aug. 26th, $840 ; Sept. 21st, $1000 ; Oct. 12th, $1370 ; and 
Nov. 1st, $600. A sold B, Sept. 11th, 1878, wheat amounting 
to $350 ; Oct. 1st, wool amounting to $760 ; Oct. 31st, $400 
worth of butter ; and Nov. 16th, paid him $1000 cash. 



Account Sales. 

364. An Account Sales is a record of the goods sold by an 
agent for his principal, with his expenses and charges. 

Notes. — 1. The charges include freight, cartage, storage, advertising, 
insurance, commission, guaranty, etc. 

2. The invoice or scUes form the credit side of the account, and the 
expenses the debit side. 

1. H. Standart, of Detroit, sold March 12, 1883, the 
following consignment of goods for J. L. Starbuck & Co., of 
Boston : 

150 pieces Merrimac prints, at $4 ; 135 pieces shirting, at 
.50; 1 case of 85 Bay State shawls, at $8.75 ; 65 pieces flan- 
nel, at $12.50; 300 pair shoes, at $2.25; 150 pair boots, 
at $4.20. 

Charges for freight, $35.00 ; cartage, $3.50 ; storage, $5.00 ; 
insurance^ $6.50; commission and guaxaiit^,^^* 'Wci^.t were 
/A(9 net proceeds ? 
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Account Sales of Merchandise for acct. and risk of 

J. L. Starbuck & Co., Boston. 



1888. 

Mar, 12 



To J. Smith, 150 pes. Mer. pr. @ $4. 
« « 135 pes. Shirt. @ $7.50. 

'' Hoyt & Co., 1 e. 85 B.S.sh.@$8.75. 
« « 65 pes. flan. @ $12.50. 

« L. Wood, 300 pr. shoes @ 12.25. 
« « 150 pr. boots @ 14.20. 

Charges. 

Freight, 

Cartage, --- 

Storage, --.--.-- 
Insurance, -------- 

Commission and Guaranty, b%, - 

Net Proceeds, - - 



$600 
1012 
743 
812 
675 
630 



50 

75 
50 



$35 
3 
5 
6 

223 



50 

50 
69 



14473 



273 



14200 



75 



69 
06 



2. Put the following into the form of an Account Sales : 

James Scott, of New Orleans, sold on account of J. Hamil- 
ton, of Cincinnati, Nov. 16th, 1882, 300 bbls. of pork to 
W. Gerard & Co., at $27 ; 1150 hams, at $1.75, to J. Eamsey ; 
875 kegs of lard, each containing 56 lb., at 12 cts., to Henry 
Parker, and 750 lb. of cheese, at 18 cts., to Thomas Young. 

Nov. 30th, 1882, paid freight, 865.30; cartage, $15.25; 
insurance, $6.45; commission and guaranty, at 5%. What 
were the net proceeds ? 

3. Saniuel Basset, of New York, sold on account of James 
Field, of St. Louis, Dec. 3d, 1882, 85 bales cotton, at $96.60; 
63 barrels of sugar, at $48.25 ; 37 bbls. molasses, at $35. 

Paid freight, $45.50; insurance, $15; storage, $35.50; com- 
mission and guaranty, 3^^. What were the net proceeds ? 

365. The Commission and other cli^t^^^ ^x^ ^w>k.i\^<e^^^ ^"v^*^ 
by some at the average date o? sa\es \ \i^ Q^i^cv^^^ ^\. *^^ ^ivr^^-^'^'i^ 
maturity of salea This is uauaWy a^\»W<^^>o^ ^gtfc^xs^'^^'^* 
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NOTB. — The method of averaging an accoant sales is the same as that 
for averaging an accoant having both debits and credits, except in the 
matter of adjusting the date for the commission and other charges. 

366. To Average an Account Sales, and find when the net pro- 
ceeds are due. 

4. Average the following, and find the due date of net 
proceeds: 

Eeceived on consignment, 1000 hbL flour from B. & Co., 
Chicago. 

Bales, 



July 11 

Aug. 6 

'' 20 

Sept 2 



July 



a 



1 
1 



200 bbls. flour, sold on 30 d. 
350 " « " 10 d. 

250 " " " 30 d. 

200 « " '* 60 d. 

Charges, 

Freight, 

Cartage, 

Storage, ---.--. 
Commission, %\% on 15920, - 

Commercial Balance, - 



$5.50 
6.20 
6.00 
5.75 



11100 


00 




2170 


00 




1500 


00 




1150 


00 
25 


*5920 


$450 


30 


75 




150 


00 




148 


00 


779 




$5141 



00 



00 
00 





SOLUTION. 






the average date of sales : 






Date. 


Items. 


Days. 


ProdnctB. 


Due Aug. 10 


$1100 


40 


$44000 


" 15 


2170 


45 


97650 


" Sept. 19 


1500 


80 


120000 


" Nov. 1 


1150 


123 


141450 



$5920 



) 403100 



A.V. WTCift oi ^^'aa, 68 days. 
Sales due July lat + QS d. = ^e^\.. l^V 
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II. Find the average date of CJiarges : 

Date. Items. Days. Products. 

Due July 1 $450.25 $00.00 

'* 1 30.75 00.00 

« " 3 150.00 2 300.00 

•• Sept. 7 148.00 68 10064.00 

$779.00 ) $10364.00 

Av. time, 13 days. 
Cliarges due July lBt + 13 d = July 14tli. 

Averaging the sales and expenses, they now stand as follows : 

Date. Items. Days. Prod. Date. Items. Days. Prod. 

Due July 14 $779 13 $10127 | Due Sept. 7 $5920 68 $402560 

_$779 _10127 

$5141 ) $392433 

Av. time, 76 d. 

Net proceeds $5141 due July 1st + 76 d. = Sept. 15. Hence, the 

EtJLE. — I. Find the amoiont and the average date of 
sales. The date of sales will he the date of the commis- 
sion and guaranty. (Art. 357.) 

II. Find the average date of the charges, make the 
charges the debits and the sales the credits, and find the 
average date for paying the balance, 

5. Put the following items into the form of an account sales, 
find the net proceeds and date of payment: 

A. B. Harrison, of Buffalo, sold a consignment of goods 
from Chase & Co., Chicago, as follows: Nov. 15th, 1882, 
135 chests tea, at $45, on 30 d. ; Nov. 20, 75 sacks coffee, at 
$28, on 2 mo.; Dec. 1, 256 kegs lard, at $4.50, 30 d.; same 
date 285 tubs butter, at $18.37, on 2 mo. Paid freight 
Dec. 1, $23.75; cartage, $5.40; storage, Dec. 10, $7.80; 
commission, 2^^. 

6. Same parties sold Sept. 1, on 3 mo., 3520 lb. sugar, at 
.12i^; Sept. 15th, 25 chests tea, each 85 lb., at .98, on 2 mo.; 
Oct. 2, 28 half-chests Oolong tea, 42 lb. each, at 4l.C^5»,^^ 

2 mo. The charges were paid. Oct, 1^, ^x^\^\,^\A^^^s2s^sw'i^^^^^ 
commission and guarantee 5%. 
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367. Partnership is the association of two or more persons 
for the transaction of business. 

368. The persons thus associated are called Partners. 

369. The association is called a Firm, Company, or House. 

370. The Capital is the money ot property furnished by the 
Partners. 

371. The Assets or Besources of a firm are various kinds of 
property belonging to it. 

372. The Liabilities are its debts. 

373. The Net Capital or Worth of a firm is the excess of its 
property above its liabilities. 

374. The Insolvency of a firm is the excess of its liabilities 
above its property or resources. 

Note. — The Net Insolvency is the difference, made by the gains of a 
firm, between itB present ond former insolvencj. 

375. The Net Gain or Loss is the difference between the 
total gains and total losses. 

376. Partnerships are General, Special, or Limited. 

377. A General Partnership is one in which not 6nly the 
property of the firm, but the private property of each of the 
partners is liable for its debts. 

378. A Special Partnership is one in which a person puts 
j'n a certain amount of money, and loses only that amount in 

case of failure. 
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379. A Limited Partnership is one in which, if certain 
things are done, a person's private property shall not be respon- 
sible for the firm debts. 

Notes. — The things required in most States for the formation of 
limUed partnerships are : 

1st. The arrangements must be in tmting, signed and recorded in a cer- 
tain public office. 

2d. There must be at least one general partner. 

8d. The special partners can take no active part in the business, and 
their names must not appear in the firm name. 

4th. The amount which the special partners contribute must be actually 
paid in and duly advertised. If any one of these requirements Is omitted, 
the partnership becomes general. 

380. The gai7is and losses of a firm are divided according 
to the previous agreement between the partners. Thiis, 

In some cases the gains or losses are divided in proportion to 
the capital^ or the average investments of the partners. 

In others the inequalities of their investments are adjusted 
by allowing each partner a specified salary, which is taken 
from the gains of the firm before they are divided, no interest 
account being kept. 

But the more common practice is to credit each partner with 
interest on his capital and charge him interest for sums he 
draws out ; then divide the gain or loss according to certain 
percentages or fractional parts. 

Notes. — 1. Upon dissolution the partners are individually liable for 
the existing debts of the firm. 

2. If a partner assigns his interest in the business, the word *' release " 
must be used in order to pass the whole interest. 

381. To find the Net Gain or Loss of a Partnership. 

1. A and B commenced business with a capital of 18000 
cash and $3000 merchandise, and bills payable $1450. At the 
end of the year they had $5500 in bank, $4500 in goods^ wx^ 
$2950 in bills receivable, and debt^ o^^^ Vj ^x\sv%^^^. ^>x^ 
was the net gain or loss of the ^rm'? 
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Assets at Coicmencement. 

Cash $8000 

Mdse 3000 

Assets 11000 

Liabilities 1450 

Net capital 'fOSSO 



Assets at Close. 

Cash in bank $5500 

Mdse 4500 

Bills receivable 2950 

Assets 12950 

Liabilities 950 

Net capital $12000 



$12000- $9550 = $2450, Net gain, Aim. Hence, the 

Rule. — To find the Net Gain. — Subtract the net capital 
at commenceTnent from the net capital at closing. 

To find the Net TuO^ia.— Subtract the net capital at clos- 
ing from the net capital at commencem^ent, 

382. To divide the Gain or Loss in proportion to each partner's 
capital, when employed for the same period. 

1. A and B formed a partnership; A furnished $3000, 
B $5000 ; they gained $2000, and agreed to share the profit or 
loss in proportion to the capital of each ; what was each 
partner's share ? 

• 1st Method.— $3000 + $5000 = $8000 Capital of firm. 

jooo_|^ hence A's 8liare=$2000 x | = $750 A's gain. 
IU8=i ** Bs share =$2000 x f = $1250 B's gain. 
Proof.— Whole gain = $2000 

2d Method.— The gain $2000-5-$8000 (cap.)=.25, or 25;^. (Art. 216.) 

$3000 X. 25= $750 A's gain. 
$5000 y .25 = $1250 B's gain. 

Proof.- Whole gain=$2000 

8d Method.— $8000 : $2000 : : $3000 : A's gain, or $750. 

$8000 : $2000 : : $5000 : B's gain, or $1250. Hence, 

BuLES. — I. By Fractions. — MaJce each man's capital the 

numerator, and the whole capital the denom^inator of 

a commyon fraction ; m^ultiply the whole gain or loss by 

^Aese fractions, and the products will be the respective 

scares of the ^ain or loss. 
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II. By Per Cent. — Find what per cent the gain or loss 
is of the whole capital, and multiply each man's capital 
by it. 

III. By Proportion. — The whole capital is ta each part- 
ner^s capital, as the whole gain or loss to each partner's 
share of the gain or loss, 

2. A and B buy a store which rents for 1950 a year; A 
advanced 13500, B $4800 ; how much rent should each 
receive ? 

3. A and B form a partnership, A furnishing $2200 and B 
$2500 ; they lose $800 ; what is each one's share of the 
loss? 

4. The net gains of A, B, and for a year are $12800 ; A 
furnishes $25000, B $18000, and $15000 ; how should the 
profit be divided ? 

6. A invested $12000 and B $8000 in a business. A's share 
of the gain or loss is to be f and B's -J. At the close of the 
year their resources are $25000 in goods and cash, and liabilities 
$15000 ; what is the net capital, and what each partner's share 
of the gain or loss ? 

6. X, Y, and Z bought a ship on speculation ; X put in 
$30000, Y $20000, and Z $15000 ; they sold it at a loss of 
$7500 ; what was each man's share of the loss ? 

7. A, B, C, and D form a partnership with a capital of 
$57000 ; A furnishing $10000, B $12000, C $5000, and D the 
remainder ; they make 15^ of the joint stock ; what is each 
partner's share of the profit ? 

8. The shares of the joint stock of a firm consisting of three 
partners, are as -J^, J, and J ; they divide a profit of $3900 ; 
what is each partner's share ? 

9. A put $7500 and B $6000 into a land speculation ; and 
A's share of the loss was $225 ; what was B's share ? 

^^10. Two men formed a partnership, the former IxslTO^^^wccw^ 
3 times as much capital as the lut^t^ex^ \Jci^^ ^5K^\>ie,^ W^^^ 
what was each one's share of the ^am^ 
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11. A, B, and C entered into partnership; A furnishing |, 
B i and the rest of the capital. On winding up the busi- 
ness, C's share of the profit was $4518 ; what were the respec- 
tive dividends of A and B ? 

383. When each partner is allowed to withdraw a stated sum, 
and no interest account is kept. (Art. 380.) 

12. A and B form a partnership, investing $6000 each, and 
agree to share the gains or losses equally. A drew out $1200 
and B 11000. Bequired the gain or loss of each at the end of 
the year, their books showing the following results : 



Besourcbs. 

Cash $7000 

Mdse. per inventory 7200 

Bills receivable 2400 

Debts due per Ledger 5000 

Total resources $21600 



LlABILITIBS. 

Firm owes per Ledger. $3000 

Bills payable 1600 

Total liabilities. $4600 



Net capital at closing is $21600- $4600 s $17000 

Ainvested $6000 

Less withdrawal 1200 $4800 A's Cr. balance. 

B invested $6000 

Less withdrawal 1000 $5000 B's Cr. balance. $9800 

Net gain of firm $7200 
A*B i net gain = $3600. B's ^ net gain = $8600. 

Proof. 



A invested $6000 

Withdrew 1200 

4800 
A's i net gain 3600 



B invested $6000 

Withdrew... 1000 

6000 
B's i net gain 3600 

B's net cap. at closing $8600 



A's net cap. at closing. $8400 

$8400 +$8600 = $17000, firm's net capital. 

Notes. — 1. Amounts withdrawn are sometimes considered resourcea 
But money withdrawn by a partner cannot properly be said to belong to 
the resources of the firm. 

^. When a partner has a fixed mlary \\. \a ^e\i'et«XVN ^csiasidered a part 
of his in vestment. 
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13. A and B formed a partnership ; A furnished $15000, B 
11250, and agreed that A should share | of the gain or loss, 
and B -f. During the partnership A withdrew $600 and B 
1400. What were their gains or losses at the close, their 
resources being 124000 and liabilities 130000, no interest acct. 
being kept. 



OPEBATION. 



LiabUities $80000 

Less resources 24000 

Firm's net insolvency $6000 

A'sfloss 18750 

B'sfloss 1250 

Total loss $31250 



A's investment $15000 

Less amt. withdrawn 600 $14400 

B's investment. .... $11250 

Less amt. withdrawn 400 10850 

Firms net investment 25250 

Add firm's* insolvency 6000 

'Firm's net loss. $31250 



A's { loss $18750 less net invest. $14400 = 
B's I loss $12500 less net invest. $10850 = 

Proof.— $6000, Firm's net insol. 



$4350, A's net insolvency. 
1650, B's net insolvency. 



14. A, B, and formed a partnership ; A put in $5000, 
B $4000, and $2500. A withdrew $1000, B $800, and C 
$500. They agreed to share the gain or loss in proportion to 
their original investments, no interest account being kept. 
At the close, what was each partner's share of gain or loss, 
and the net capital of each, as shown by the following 
statement : 



Hesoubces. 

Cash in bank $3475 

Mdse. per inventory , 6150 

Bills receivable 4225 

Debts due firm 3150 

Total resources $16000 



Liabilities. 

Bills payable $3000 

Rent, etc 700 

Debtsfirmowe 2300 

Total liabilities $6000 



16. A put $10000 into a partnership and B $5000. They 
agreed to divide the gain or loss in proportion to their original 
investments, and to keep no interest account. During the year 
A withdrew $800 and B $500 ; what was the net capital of 
each at thfe close of the year, their resources beiu^ ^']L^%^'^ ^s».^ 
their liabilities $18500? What per ceivt oi >iXi^\^ vc.-^^'sJca^e^N. 
was the gain or loss ? 
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384. When one or two partners are allowed a fixed salary and 
no interest account Is kept. 

16. A and B formed a partnership, agreeing to share the gains 
or losses according to their investments; A furnished $20000, 
and was to receive a salary of 11000, B furnished 115000, and 
was to have $750 salary ; what was the gain or loss of each and 
what his net capital at the close, by the following statement : 



Rbsoubobb. 

Cash on hand $6000 

Mdse. per inventory 5000 

Bins receivable 3500 

Total resources $14500 

LiabUities $15500 

Resources. 14500 

Mmi'8 net insd $1000 

A'sf loss 21571f 

B's floss 16178f 

Total loss $37750 



Liabilities. 

Bills payable. $14000 

Rent, etc 1500 

Total liabiUties $15500 



A's invest $20000 

Add salary 1000 $21000 

B's invest 15000 

Addsalary 750 15750 

Firm's net invest 36750 

Add firm's net insol 1000 



Firm*8 net loss $37750 

A's f loss, $21571.43 less net invest. $21000 = $571.43 A's net insolvency. 
B's f loss, $16178.57 less net invest. $15750 = 428.57 B's « 

Proof. $1000.00 Firm's net insoL 

17. A and B each invested $6000. A received a salary of 
$1000 a year, and B $1500 for services. A drew out $650, B 
$500. What was each partner's interest in the firm at the end 
of the year, by the following statement: 

Resources $48500 

Liabilities 12500 Firm's net cap $36000 

A's investment $6000 

A's salary 1000 

7000 
Less amt. withdrawn 650 

A's credit balance $6350 

B's investment $6000 

B's salary 1500 

7500 
Less &mt vfithdrawn 500 

B'flf credit balance y i^^ 13350 

Net ^ns of firm \'3S>!^*^ 
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A's credit balance (6350 

" igain 11325 

"net capital $17675 



B's credit balance |7000 

*' igain 11325 

" netcapital $18325 



385. To find each partner's interest at the end of the year or 
close of the partnership. 

18. A and B formed a partnership Jan. 1st, 1882, and agreed 
to share the gains or losses equally. A*s capital was $6000 g,nd 
B's $7250 ; each partner was allowed %% on his capital and 
charged Q% for the sums withdrawn. March 1st, A withdrew 
$300; July 9th, $250 ; Sept. 10th, $200 ; Dec. 18th, $150. B 
withdrew Apr. 17th, $100; Aug. 4th, $400; Nov. 23d, $250. 
What was each partner's interest in the business Jan. 1st, 1883, 
their resources being $26500 and liabilities $6000 ? 

Resources $26500 

Liabilities 6000 $20500 Blrm's net capital. 

A's amt. withdrawn $900; Av. date July 7tli, 178 d. to Jan, 1st. 
B's *' *' $750; *' " Aug. 27th, 127 d. *• ** 



A's capital $6000 

Less withdrawn 900 $5100.00 

' Int. on cap. 1 yr $360 

Less int. on $900, 178 d 26.70 333.30 

A's credit balance $5433.30 

B's capital $7250 

Less withdrawn 750 $6500.00 

Int. on cap. \jt $435 

Less int. on $750, 127 d 15.87 419.13 

B's credit balance $6919. 13 

Firm's net capital. $20500.00 

A's credit balance $5433.30 

B's " " 6919.13 12352. 43 

Firm's net gains $8147.57 



A's credit bal. ; $5433.30 

•* i gain 4073.78t 

" netcapital $9507.08^2 



B's credit bal $6919.13 

" J gain 4fta%!t^\ 



Firm's net ca\>it^\» %^Q5^. 
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H9- and D formed a partnership with a capital of 112000 
apiece. They agree to share the gains or losses equally, each 
receiving interest on his capital and paying interest on all 
sums he withdraws. At the close of the year they had cash in 
bank $8000, merchandise $32500, bills receivable $2000. They 
owed bills payable $4000, other debts $5040. During the year 
C drew out $2015, the int. on which to the end of the year was 
$40.50. D drew out $4100, the int. on which to the end of 
the year was $32. How much did they gain or lose, and what 
was each partner's net capital at the end of the year? 

20. A firm of 3 partners commenced business with a capital 
of $6000 each. The gains and losses were to be shared equally, 
each was to have interest on his capital and pay interest on 
sums withdrawn, which sums were considered as taken from 
the gains and not from the capital. What was the net gain or 
loss, and what each partner's net capital at the end of the year, 
when their accounts were as follows : 



Assets. 

Cash $4250.00 

Mdse 16500.00 

Bills receivable 1000.00 

Debts due firm 4120.67 

Partners' withdrawals with interest. 

A drew amt 1027.72 

B « " 2070.11 

C " •• 3242.04 

$32210.54 



Liabilities. 

Bills payable 

Personal debts 

Cap. with interest .... . 
Net gain 

. $4000.06 
1007.57 



$500.00 

630.35 

19080.00 

12000.19 



A's i gain 
Drew out. 

A'sbal... 



B*s \ gain . . . 
Drew out . . . 

B'sbal 

C's \ gain. .. 
Drew out. .. 



2992.49 
4000.06 
2049.61 

1950.45 
4000.06 
3213.92 



C's bal $786.14 



$32210.54 



21, The firm of A & B formed a partnership Jan. 1st for 

1 year, investing $8000 each. They were to have 6^ interest 

on their capital and be charged 6^ on sums withdrawn. The 

gains or losses were to be shared equally. Apr. 4th A drew out 

$500, July 10th $400, and Sept, 5th $200. B drew out May 6th 

S700, Aug, 12th $300, and Oct. 4Wv %^^^. ^\Na.t was each 

partner's net capital on closing, t\ie ivet g^^m^\i^\\i%%*^'^'^^^^ 
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386. To divide the gain or loss in proportion to each partner's 
capital, when employed for different periods, or by Averaging 
their investments. 

Note. — An Average Investment is a sum invested for a certain period, 
vquivalent to several investments for different periods. (Art. 348.) 

22. A and B enter into partnership ; A furnishes 14000 for 
B months, and B 16000 for 4 months ; they gain 12800 ; what 
is each one's share of the profit ? ^ 

Explanation. — In this case the profit of each partner depends on two 
elements, viz. : the amount of his capital and the time it is employed. 

The Int. of $4000 for 8 mo. = Int. $4000 x 8 = $32000 for 1 mo. 
And " $6000 *' 4mo. = '* $6000 x 4 = $24000 " 1 mo. 

Whole capital = $56000 

They gained $2800 ; and $2800-?- $66000 = .05, or 5^. 
$32000 X .05 = $1600.00, A's share. 
$24000 X .05 = $1200.00, B's share. Hence, the 

RtJLE. — MuZtiply each partner's capital by the time it 
is employed. Consider these products as their respective 
capitals, and proceed as in the last article. 

Note. — The object of multiplying, each partner's capital by the time it 
is employed is, to reduce their respective capitals to equivalents for the 
same time, or to average their investments. (Art. 363.) 

23. A, B, and form a partnership ; A furnishing $1500 
for 9 mo., B $1700 for 10 mo., and $1400 for 15 months; 
they lose $1600; what is each man^s share of the loss ? 

24. Jan. 1st, A, B, and C form a partnership ; A puts in 
$4000, but after 6 mo. withdraws $1000 ; B puts in $3000, and 
adds $500 after 4 mo.; puts in $2000 for the year; they gain 
$1800 ; what is the share of each ? 

26. A, B, and began business Jan. 1st, when A put in 
$7500, and July 1st he put in $2500 more; B put in Jan. 1st 
112000, and May 1st withdrew $4000 ; C put in Jan. 1st 
$10000, Aug. 1st he added $3000, and Oct. 1st he withdrew $7000. 
At the close of the year the profit was $8500 ; how m\iQ.\s. ^^-^^^^ 
each to have, the gains being dW\de3Laceot^\x\?j\a HXv^vt '»^^^^'?^ 
investment? 
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Jan. Ist, A invested $7500 x 12 = $90000 for 1 mo. , 

July 1st, A " 2500 x 6 = 15000 $105000 

Jan. 1st, B " 12000 x 12 = 144000 

Maj 1st, B withdrew 4000 x 8= 32000 112000 $217000 

Jan. 1st, C invested 10000 x 12 = 120000 

Aug. 1st, C " 3000 X 5= 15000 135000 

Oct. 1st, C withdrew 7000 x 3= 21000 114000 

Total average investment for 1 month = $331000 

, i 's share of profits, $8500 x iff = $2696J|f 

B's " " $8500 X iJI = *28765*A 

C's " " $8500 X Jif = $2927JU 

Proof.— $8500, entire profits. 

Explanation. — Each investment and withdrawal is multiplied by the 
Bumber of months between its date and the time of settlement. The 
products of eacJi partner's withdrawals are subtracted from the products of 
his investments, and the remainder is his average investment. The sum 
of the average investments is the denominator and each separate invest- 
ment the numerator of the fractions which indicate each partner's share 
of the gain. 

Note. — The same result may be obtained by either of the preceding 
methods (Art. 382). When the first method is used, the fractions should 
e reduced to their lowest terms. 
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26. A and B formed a partnership and divided the gain or 
loss in proportion to their average investments. A put in 
$6000 for 12 months, and afterwards $4000 for 6 months. He 
withdrew $3000 for 4 mo., then $6000 for 2 mo., before the 
close of the partnership. B put in $7000 for 12 mo., then 
$6000 for 8 mo. He withdrew $4000 for 5 mo., then $8000 for 

2 months. They gained $4560; what was each partner's share ? 

27. X, Y, and Z formed a partnership ; X putting in $3000 
for 1 year, Y $4500 for 8 months, and Z $5000 for 6 months ; 
they lost $4000 ; what was each man's share of the loss? 

28. Three men hire a pasture for $87.50. A put in 10 cows 
for 7 months, B 60 sheep for 5 months, and C 12 horses ^for 

3 months ; 5 sheep being considered equal to 1 cow, and 

4 horsefs equal to 5 cows ; how much should each pay ? 

29, A and B are partners, A putting in $4500 and B $2500 ; 
after 6 mo. they take in who fuxmsViei %\.OOQQ \ their gain 
for the year was $5000 ; what was lV\e »\v^t^ ol ^^Oci't 
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30. Two men entered into speculation and their profits dur- 
ing the year were 86240. At first A's capital was to B's as 3 
to 2 ; after 4 months A withdrew \ of his and B ^ of his; how 
ought the gain to be divided ? 

31. A firm commenced business with a capital of 115600, 
and doubled it in 1 year. A put in \ for \ of the yr., B f for 
\ of the yr., and C the balance for ^ of the yr. What was 
each partner's interest in the concern at the end of the year ? 

32. A and B are partners, each furnishing 810000 ; after 
4 mo. A took out $1000 and B 11500 ; 4 mo. later each took out 
the same sum as before,'and at the end of the year the assets 
of the firm were 115136 ; to what share was each entitled ? 

33. Three men form a partnership and contribute $20000, 
130000, and $40000 respectively. A drew out $3000, B^$4000, 
and C $5000 a year and in 3 years the assets of the firm were 

$120000 ; how much belonged to each ? 

5- 

BANKRUPTCY. ' 

387. A Bankrupt is a person who is insolventy or nnable to 
pay his debts. 

388. Bankruptcy is the state of being insolvent or a 
bankrupt. 

Note. — After the assets of a bankrupt have been applied to meet his 
liabilities, he still remains liable for them unless discharged by a Court 
of Bankruptcy, or by a compromise with creditors. 

389. The Assets of a bankrupt are the property in his 
possession. 

The Liabilities are his debts. 

390. The Net Proceeds are the assets less the expense of 
settlement. They are divided among the creditors according 
to their claims. 

Note. — The claims of a certain class of creditors, as employees anid^ 
others, arc paid in full up to a cerl^^m amo\XT\\.. T>aRRft ^x'i ^^sJ^'^** ^t^ 
/erred OredUors," 
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391. To find each Creditor's Dividend, the Liabilities and Net 
Proceeds being given. 

1. A merchant failing in business made the following state- 
ment: 



Assets. 

Cash $2737 

Real Estate 1500 

Merchandise 2950 

Total 7187 

Expenses of settling 215 

Net assets $6972 



Liabilities. 

Notes outstanding $1200 

A. Booth & Co 2500 

Bliss &Co 8750 

Total $12450 



The net assets $6972.00^ $12450 liabilities = .56, or 56%, rate. 
Dividend to creditors is $1200 x .56 = $672 on notes, 
$2500 X .56 = $1400 to Booth & Co. , and 
^8750 X .56 = $4900 to Bliss & Co. Hence, the 

Rule. — Find what per cent the net proceeds are of the 
liabilities, and multiply each creditor's claim by it. 

2. A bankrupt owes A $6500, B $4600, and D $3800; his 
assets are $5950, and the expenses of settling $1700 ; what per 
cent and how much will each creditor receive ? 

3. A R. R. Co. went into bankruptcy, owing $48500, and 
having $13300 assets ; the expense of settling was 5% of the 
amount distributed to creditors. What per cent and how 
much did a creditor receive on $8350 ? (Art. 216.) 

4. A manufacturer failed, owing A $12260, B $13B50, and 
C $14560 ; his assets were $28350, and the expenses of settling 
were $1250, He owed $850 to employees who were to be paid 
in full; what per cent and how much did the other creditors 
receive ? 

GENERAL AVERAGE. 

392. Oeneral Average is the equitable apportionment of 
losses at sea among the owners of a cargo, when the safety of 
the vessel required a portion of it to be thrown overboard. 

Notes. — 1, The voluntary sacrifice oi -pTo^eiTl^ iot ^tety is called 
J'ettisoii, 
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2. The parties whose goods are sacrifieed are not paid in full, but bear 
their proportion also for the loss sustained. 

3. Insurance companies bear their proportion of the loss, as found by 
general average. 

393. To establish a valid claim for a general average^ three 
things must be made apparent : 

1st. An imminent common ^ereV, and necessity for sacrifice. 

2d. A voluntary sacrifice of a part to save the remainder. 

3d. The success of the effort to save a part, as a result of the 
sacrifice. 

Note. — The jettison is included in the contributory interests, and bears 
its proportion of the loss. 

1. A, B, and freighted a vessel with flour from Netyr York 
to New Orleans ; A had on board 1800 barrels, B 1200, and C 
600; on her "passage COO barrels were thrown overboard. 
Reckoning the value of the flour at $5.50 a barrel, what was 
the average loss ? 

Note. — Find the per cent of loss as in the last Article, the sum of the 
values of the contributory interests being as the hdse, (Arts. 219, 254.) 

2. In a heavy storm, the master of a London packet threw 
goods overboard to the amount of 115000. The whole cargo 
was valued at $74000, and the ship at $38000 ; what per cent 
loss was the general average ; and how much was A's loss, who 
had goods aboard to the amount of $16000 ? 

3. If an Insurance Co. had assumed a risk amounting to 
$12000, at 2^^, on the vessel and cargo mentioned in the above 
example, and paid a general average loss, what would have 
been its real loss by the disaster ? (Art. 215.) 

4. The sloop Huron, from Chicago, carried 3000 bushels 
wheat for T. Hamilton & Co., insured in Co. B. for $3000, at 
%% ; 2500 barrels flour, valued at $5 a barrel, for G. Slandart, 
insured in Co. C. at 2^^ ; and 500 bu. corn, valued at 50 cts. a 
bu., for Gardner & Co , insured in Co. D. at 1\%. The vessel 
was insured for ^5000, | its value, in Co. A., at 3*%* \S^5:cv\^%'2y. 
storm the flour was thrown ovexboaYdi^ ^\\^\> ^^"t ^^\>i!^ ^'^iS* ^^'^ 
general average, and what the loss ol e^cjcv.. 
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394. The arrangement of problems under different heads, 
as Profit and Loss, Commission, Interest, Proportion, etc., is 
convenient for reference and review, but experts perform most 
of their business calculations by Analysis. 

395. Ko specific rules can be given for the solution of 
problenis by analysis. Common sense and judgment are the 
best guide. 

396. The reasoning in general proceeds from that which is 
known or self-evident, to that which is required ; from a pai-t 
to the whole, or from the whole to a part ; from a given cause 
to its effect, or from a given effect to its cause. 

• 

397. Like Numbers only can b& compared. When fractions 

have a common denominator, their numerators are compared 
like integers. 

398. In finding what part one number is of another, the 
number denoting the part is the numerator and that with 
which it is compared the denominator. 

Note. — If either or both the given numbers are fractional, they 
should be reduced to &c, d» ; their numerators are then compared like 

integers. 

* 

1. A merchant made $8368 in two years, and the differ- 
ence in his annual gain was 8986 ; what was his yearly 
profit ? 

Solution, — The sum minus the difference equals twice the less number. 
Therefore, $8368~|986 = $7Sft^, and %l^^-v*i = ^m\, the lesp. 
And 13(591 + 1986 = $4077. the greaX^t. 
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2. Bought a span of horses and a carriage for $1856 ; the 
horses were worth $268 more than the carriage ; what was the 
price of each ? 

3. To what number must 962 be added 3 times to make 

8472? 

4. Bought a horse for $465, and sold it for $240 ; what part 
of the cost did I get ? 

Solution.— $240 = }|J, or Jf of $465 ; hence I got if of $465. 

5. What part of 112 yards are 96 feet? What part of 
112 rods ? 

6. What part of -^ is ^ ? 

Note. — Reduced to a c, d, the given fractions become f J and |J, which 
are like fractions. Now 22 is || of 35, Ans. 

7. If -^ of a ship cost £273 2s. 6d., what will f^ cost ? 

8. What part of fi is ^^ ? 9. What part of 46f is 18| ? 

10. A merchant lost $5367, which was ^ of his capital ; 
what was his capital ? 

ANAiiYBis.— Since $5367 = j*^ of his capital, ^ of it was \ of $5367, or 
$1789, and ^, or the whole, was $17890, Ana. 

11. A drover being asked how many sheep he had, replied, 
2149 are equal to -^^ of them ; how many sheep had he ? 

12. A man being asked his age replied, If you add to it its 
half, its third, and three times three, the sum is 130 ; what 
was his age ? 

13. -J of a number exceeds \» of it by 20 ; what is the 
number ? 

14. A real-estate agent sold a house for $7265 ; what was his 
commission at ^% ? 

Solution. — Since his commission on $1 was $1^, on $7265 it was 
$7265 X yf^ = $217.95, Ana. 

16. A house valued at $8241 i» \ii«aT^QLl<^T \\\s.^'S5ics\fc "sii^Vl^* 
what 18 the premium? 
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^16. A country trader buys a stock of goods amounting to 
$3450; the commission charged for buying was«2^^; how 
much must he remit to pay for the goods and commission ? 

17. An auctioneer sold a lot of goods amounting to $15600 
at 2^% commission, and 2^^ for guaranty ; the charges were, 
for advertising $25.50, for storage, labor, and cartage $34.50; 
how much was due the owner? 

18. A miller bought a cargo of wheat for $12600, and sold it 
at a profit of 15^^ ; how much did he gain ? 

Solution.— 15 J % is .155 of $1. Therefore, on $12600 he gained 
$12600 X .155 = $1953, Ans. 

. 19. Bought a quantity of lumber for $5200 ; paid for freight 
and cartage $85, commission $135. I gained 28^ on the 
entire cost; for how much was it sold, and what was my 
profit ? 

20. If 12^ of $97.50 be lost, what amount will remain ? 

»^ 21. A man owning f of a bank, sold 35^ of his share ; what 
per cent of the whole was left ? 

^2. 24 is f per cent of what number ? 

23. A man owned -| of a mine, and sold f of his interest for 
|l710 ; what was the whole cost ? 

v24. What is the interest of $840 for 2 yr. 8 mo. 24 d. 



at 6^? 



ANALTSia-^The prin. $840 x .06 = $50.40, int. 1 yr. 

Int. for 2 yr. at 6% = $50.40 x 2 = $100.80 
Int. for 8 mo. (f yr.) = $50.40 x } = 33.60 
Int. for 24 d. (f mo.) = $4 20 x | = 3.36 

Int. for 2 yr. 8 mo. 24 d. = $137.76 

Or, the int. of $1 for 1 yr. is $.06 ; for 2 yr. 8 mo. 24 d. = ^\ yr., it 

is 2H X .06, or ^^f^^ , and the mt. of $840 will be ^^^^\V' ^ 
= $137.76, Arts, 

' 25. What is the interest of $1165.50 for 5 yr. 3 mo. 9 d. 

at 7^? 

26. What principal on interest irom k^ic, ^, \^*^\^to Sept. 5, 
1883, win amount to $1477.59, at T ipe^T QfcxA»^ 
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27. If $600 at simple interest amounts to $684 in 2 yr. and 
4 mo., what is the rate per cent ? 

Analysis. — $684, amt.— $600, prin. = $84, int. 

The interest of $600 for 1 yr. at 1 % = $6.00. 
The interest of $600 for 2^ yr. at 1% = $1400. 

Since $14 int. require the prin. at 1% 2 J yr., $84 int. for the same time 
will require as many per cent as $14 are contained times in $84, oi 
6%, Ans, 

^A^. If $800 yield $56 interest in a certain time, what will 
$390 yield at the same rate ? 

^4 29. If you invest $12250 in R. R. stock and receive an 
annual dividend of $1102.50, what is the rate of interest ? 

30. In lyr. 4 mo. $311.50 amounted to $348.88 at simple 
interest ; what was the rate per cent ? 

\zi. An investment of $8226.28 yields $844.7937 annually; 
what is the rate of interest ? 

32. How long must $1200 be on interest at 6% to amount to 
$1344 ? 

33. How long must $3000 be on interest at b% to amount to 
$3500 ? 

. 34. At %% interest, what is the present worth of $1500 due 
in 1 year and 4 months ? 

Note.— The amt. of $1 for the time is $1.08. 

36. What is the present worth of $4500 due in 6 mo.^ when 
the rate of mterest is b% ? 

»36. What must be the face of a note for 60 d. to be dis- 
counted at 6^ at a bank, that the proceeds may be $1000? 

37. What must be the face of a note for 90 d. to be dis- 
counted at a bank at 7^, that the proceeds may be $3250 ? 

38. If a trader gained 20^ on the cost of goods by selling 
them for $2150, what was the cost ? 

,39. A broker sold a house for $7284 and made thereby 12|^ ; 
what did it copt him ? 

40. How rai'uch shall I gain b^ V^ottcjVyjv^ ^'^^'^^^^^^ ^.^^^^ 
Qmo.lO d. atlefc, and lending it. at "1% fex VJaa ^-axs^^ nCxxsv^^ 
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41. A man hired a house for 1 yr. at; 1600 ; after 3 mo. he 
takes in his friend B., and in 3 months more he takes his 
friend C. ; how much rent should each pay at the end of the 
year? 

42. A reservoir has 3 hydrants ; the first will empty it in 
8 hours, the second in 10, the third in 12 hours ; if all run 
together, how long will it take to empty it ? 

43. If 55 tons of hemp cost $880, what will 220 tons cost at 
the same rate P 

Analysis. — ^If 55 tons cost $880, 1 ton cost ^V of $880 = $16, and 
220 tons cost $16 x 220 = $3520, Ana, 

Or thus, 55 tons are ^f^ of 220 tons = ^ of the whole number of tons. 
If the cost of } is $880, the whole wiU cost $880 x 4 = $3520, Ana. 

4A. If $500 yields $35 interest in 1 year, how much will 
$2900 yield in the same time ? 

46. Bought stock at par and sold it at Z% premium, thereby 
gaining $750 ; how many shares of $100 each did I buy ? 

46. A lawyer received $6.80 for collecting a note at %% com- 
mission ; what was the face of the note ? 

^ 47. How many times will a wheel 16 ft. 6 in. in circumfer- 
ence, turn round in running 42 miles ? 

48. If I buy stocks at 10^ below par and sell at 10^ pre- 
mium, what per cent do I gain on my investment ? 

'^9. In what time will $240 amount to $720, at Vil% simple 
interest ? 

60. A house sold for $13000, which was h% advance on the 
cost ; what was the cost ? 

61. How much should be discounted on a bill of $3725.87, 
due in 8 mo. 10 d., if paid immediately, money being worth b% ? 

. 52. If A puts in $4000 for 8 mo., B $6000 for 7 mo., and 
$3500 for 1 yr., and they gain $2320, what is each partner's 
share ? 

53. A clerk who engaged to work for $900 a year, cbm- 
menced at 12 o^cIock Jan. Ist, 1882, and left at noon, the 
^Ist of May following ; how much. o\xg\i\.\i^ \.o T^e.«vs^1 
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^64. A church clock is set at 12 o'clock Saturday. night; 
Tuesday noon it had gained 3 min. ; what will be the true 
time when it strikes 8 the following Sunday morning ? 

\ 55. Diyide 7500. into 3 parts in the proportions of -J-, \, 
and \, 

56. A man failing in business owed $75000 ; his assets were 
$14500 ; he owes A $10000, B $3750, and C $12362.50. How 
much will each creditor receive ? 

57. A cistern has 3 pipes ; the first can fill it in \ hour, the 
second can fill it in \ hour, and the third can empty it in 
1 hour. In what time tvill the cistern be filled if they all run 
together ? 

4 58. A, B, and when in partnership gained $4560 ; A's 
stock $4800 was f of B's and B's was f of C's ; what was the 
gain of each ? 

-^69. A tradesman owes $2400, \ of which is now due, J is due 
in 3 months, ^ in 4 months, and the remainder in 6 months ; 
what is the equated time of payment ? 

60. What is the difference between the simple and compound 
interest of $800 for 1 yr. 6 mo. 6 d., at 8^, payable semi- 
annually? 

nC61. a note of $400 was given Jan. 1, 1881, at 6^ int., on 
which a payment of $25 was made the first of each subsequent 
month during the year; what was due Jan. 1, 1882 ? 

^62. A merchant's profits average 15^, and his losses by bad 
debts amount to $1500 ; what is the amount of his sales, if his 
net income is $3100 ? 

<63. What is the accurate interest on $1500, at 6^, for the "- 
months of July and August ? 

64. If goods are marked at 25^ advance on the cost, but are 
sold at a discount of 15^ on the asking price, what is the gain 
per cent ? 

65. How many cords of wood can be piled on | of an acre of 
land if the pile is madell ft. high ? 

66. A and B are partners ; A's capital is twice B's, B ^mccw^ 
50^ and A loses $4000, when A has \ aa mudts. ^^\ ^V^^*^^ 
the origiDal oapital ? 
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399. Batio is the relation of one number to another. 

Thus, the ratio of 6 to 8 is 6-s-3, and is equal to 2. 

400. The Terms of a Batio are the numbers compared. 

401. The Antecedent of a ratio is the^r^^ term. 

402. The Consequent is the second term. The two terms 
together are called a Couplet. 

403. Eatio is commonly denoted by a colon ( ; ), which is a 
contraction of the sign of division. 

Thus, the ratio "6 : 3," is equivalent to 6 ■*- 8. 

404. Eatio is also denoted by writing the consequent under 
the antecedent in the form of a fraction. 

Thus, the ratio of 8 to 4 is written |, and is equivalent to 8 : 4. 

405. Only like numbers can be compared with each other. 

406. A Simple Batio is the ratio of two numbers, as 8 : 4* 

407. A Compound Batio is the product of two or more sim^ 
pie ratios. They are commonly denoted by placing the simple 
ratios under each other. 

* o ! Q [ ®''» ^ ^ ^ • ^ ^ ^' ^® *■ compound ratio. 

408. A Compound Eatio is reduced to a simple one by mak- 
I'ng the product of the antecedents a ue^ *a\itftcedent, and th^ 

product of the consequents a new coiisec\y\en^. 
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A Direct Batio is the antecedent divided by the consequent. 

409. A Beciprocal or Inverse Batio is a direct ratio 
inverted, and is the same as the ratio of the reciprocals of the 
two numbers compared. 

Thus, the reciprocal of 8 to 4 is J to J = 4 : 8, or |. 

Note. — The reciprocal of a ratio, when a fraction is used, is expressed 
by inverting the terms of the fraction which denotes the simple ratio. 
When the colon is used, the order of the terms is inverted. 

410. The ratio between two fractions which have a com- 
mon denominator, is the same as the ratio of their nu- 
merators. 

Thus, the ratio f : } is the same as 6 : 3. 

Note. — When the fractions have different denominators, reduce them 
to a common denominator; then compare their numerators. Compound 
numbers must be reduced to the same denomination, 

411. Since the antecedent corresponds to the numerator of a 
fraction, and the consequent to the denominator, changes on the 
terms of a ratio have the same effect upon its value as like 
changes have upon the terms of a fraction. (Art. 179, Com- 
plete Graded Arith.) 

412. The ratio, antecedent, and consequent are so related tc 
each other, that if any two of them are given the other may 
be found. Hence, the 

{1. The Ratio = Antecedent -r- Consequent. 
2. The Consequent = Antecedent -r- Ratio. 
3. The Antecedent = Consequent x Ratio. 

1. The consequent is 16, ratio 8, what is the antecedent? 

2. The antecedent is 6f , consequent 9^ what is the ratio ? 

3. The antecedent is 15^, ratio 9f , what is the coasecvj5A.v>^^. 

4. The consequent is 46, rat\o l"5l, ^\v^^i. \^ NiXv^ ^\>L\fc^^^^^^*^« 
6. What is the reciprocal ratio ol \ \*o Vi ^^ \^^ \ - 
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EOPORTION. 



413. Proportion is an equality of ratios. 

Thus, tlie ratio 8 : 4 = 6 : 3, is a proportion. That is, 

Four quantities are in proportion, when the^r^^ is the same multiple oi 
part of the second, that the third is of the fourth, 

414. The Sign of Proportion is a doable colon ( : : )^ or the 
sign (=). 

Thus, the proportion above is expressed 8 : 4 : : 6 : 8. Or, 8 : 4 = 6 : 3, 
and is read " 8 is to 4 as 6 to 3," or " the ratio of 8 to 4 equals the ratio of 
6 to 3." 

415. The Terms of a proportion are the numbers com- 
pared. 

416. The Antecedents of a proportion are the^rs^ and third 
terms. 

417. The Consequents are the second and fourth terms. 

Thus, in the proportion 4 : 8 : : 3 : 6, the 4 and 3 are the antecedents, 
and 8 and 6 the consequents. 

418. The antecedents or the consequents, or both, may 
have more than one element ; but whatever elements are 
contained in one antecedent must be contained in its con- 
sequent. 

419. In every proportion there must be at least four terms 
expressed or understood ; for, the equality is between two or 
more ratios, and each ratio has two terms. 

420. The relation of the four terms of a proportion to each 
o^her 18 sncby that if any three ol tlLe^m «r^ ?,vyen, the other or 

tmX^nown term may be found. 
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421. A proportion may, however, be formed from three 
numbers, for one of the numbers may be repeated^ so as to 
form ttvo terms ; as, 2 : 4 : : 4 : 8. 

Note. — When a proportion is fonned of three numbers, the middle 
number is called a Mean Proportional. 

422. The Extremes of a proportion are ihQ first and last 
terms. 

423. The Means are the two middle terms. 

424. Principles. — r. In every proportion the product of 
the extremes is equal to the product of the means. 

^°. The product of the extremes divided hy either of the 
means, gives the other mean. 

3°. The product of the means divided by either extreme, gives 
the other extreme. 

425. Find the unknown term x in the following : 

1. 9 : 154 = 153 : x. 6. 130 lb. : a; = $150 : $850. 

2. 75 : 900 = a: : 85. 6. a; : 80 = 240 : 200. 

'3. 28: 14 = 36: a;. V»7. 10 A. : ^ A. = $a; : $14.50. 

4. i : a; = 8 : 16. 8. 24 : a; = 648 : 243. 

SIMPLE PROPORTION. 

426. Simple Proportion is an equality of two simple 
ratios. 

427. The required or unknown term of a proportion may be 
found either by considering the relative magnitude of the 
given terms, or by comparing them as causes and effects. 

428. To find the unknown term of a proportion, when the other 
three terms are given. 

I. By Relative M^<^h\t\^\^^. 
1. It 18 chairs cost 154, what m\\\i^ Wi^ eo^^> ^"^ YM^^^^^^"^ 
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Analysis. — 18 chairs are the statement. 

same pari of 144 chairs, as $54 are 18 ch. : 144 ch. : : $54 : %x 

of the required cost Astheanswer I 4|g 64 = x, the unknown term, 
is money, make $54 the third 3 

term, 18 chairs the first term, and -^^^^ = $432, Ans. 

144 the second. The product of PROOF, -j^ = -^^, or ■^^, 
the means divided by the given 
extreme gives the other extreme, or miknown term. Hence, the 

Rule. — I. Arrange the numbers so that the third term 
may he of the sam^e hind as the answer. 

IL When the answer is to he larger than the third 
term, m^ahe the larger of the other two numbers the 
second term^; hut when less, place the smaller for the 
second term, and the other for the first. 

III. Multiply the second and third terms together, and 
divide the product by the first ; the quotient will be the 
fourth term or answer. 

Notes. — 1. The factors common to thej?r«i and second^ or to the first 
and third terms, should be cancelled. 

2. The first and second ienas must be reduced to the same denomina- 
tion. The third term, if a compound number, must be reduced to the 
lotMst denomination it contains. v ^^ 

II. By Cause and Effect. 
429. A Cause is that which does something. 

An Effect is something which is done. 

Notes. — 1. Men or animals and machinery, goods bought or sold, 
money at interest, time, etc , are causes ; for the increase of either, 
increases the effect produced. Work done, provisions consumed, cost of 
goods, etc., are effects. 

2. In examples of freight, distance and magnitude may be regarded as 
eatiseg, producing money for their effect. 

S. A little practice will give great facility m dialVvigvjAaVAxv^ between 
causes and effects. 
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430. 2. If 8 mon mow 24 acres in 1 day, how many acres 
will 25 men mow in the same time ? 

Analysis. — In this example the statement. 

2d effect is required, which is an ex- let C 2d C. 1st B. 9d E. 

treme. Put x in its place. 8 m. : 25 m. : : 24 A. : a; A. 

8 m. (1st cause) is to 25 m. (2d cause) as (25 X 24) ~8 = 75 A., Ans. 
24 A. (1st effect) is to x A. (2d effect). 

Since the product of the means equals that of the extremes, the prod- 
uct of two numbers and one of the numbers is given, to find the other 
number or unknown term. (25 x 24)-4-8 = 75 A., Aha. 

3. If 25 hushels of wheat make 8 barrels of flour, how manj 
bushels will be required to make 54 barrels? 

ANAiiTSis.— In this example btatbiobnt. 

the 2d cause is required, which letO. 2dO. UtR MB. 

we represent by x bu. The 25 bu. : iC bu. : : 8 bbl. : 54 bbl. 
product of the extremes, or ic = (54x25)-r-8 = 168| bu., Ans. 
perfect terms, divided by the 
mean, gives the required term, which is 168} bushels. Hence, the 

Rule. — Mahe the first cause the first term, the second 
cause the second term, the first effect the third term, and 
the second effect the fourth term ; putting x in the place 
of the unknown term. 

If the unknown term is an extreme, divide the prod- 
uct of the means hy the given extreme ; if a mean^ 
divide the product of the extremes by the given mean. 
(Art. 424, 2", 3°.) 

Notes. — 1. All the elements contained in one antecedent or cause must 
be in its consequent, and all the elements in one consequent or effect must 
be in the other as factors. 

2. In inverse proportion, 1st C. : 2d C. : : 2d E. : 1st E. 

8. In continued action, causes embrace both an a^ent and time. 

4. An effect may be a simple result, or both a result and time, or it may 
embrace length, breadth, and thickness. 

4. If a ship has suflBcient watei to \«jefc ^ ^t^^ ^\ ^"^ \siss^ Vs^ 
18 mouths, how long will it last %b me^i'i 
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5. If 18 ounces of silver will make 8 teaspoons, how many 
spoons will 24 pounds of silver make ? 

6. If a railroad car runs 225 kilometers in 8 hours, how far 
will it run in 12f hours ? 

7. If 20 yards of cloth, } yd. wide, are required for a dress, 
what must be the width of a piece 12 yds. long to answer the 
same purpose ? 

8. If the interest of $675.25 is $55,625 for 1 year, how 
much will be the interest of $4368.85 ? 

9. What cost 11 lb. 4 oz. of tea, if 3 lb. 12 oz. cost $3.50 ? 

10. Find the value of the unknown terra in $4 : a: : : 9:16. 

11. If I own 4 of a farm and sell f of my share for $2300, 
what is the value of the whole farm at the same rate ? 

12. If 14 acres of meadow yield 32| tons of hay, what will 
5J acres produce at the same rate ? 

13. If 36 horses eat 92 hektoliters of oats in a week, how many 
hektoliters will 65 horses eat in the same time ? 



-j^ 
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431. Componnd Proportion is an equality between a com- 
pound ratio and a simple one, or between two compound 
ratios. Thus, 

. ' [ : : 24 : 63, and ]q!o[ •• ]o.\i[*'^® compound proportions. 

For, 7x3x24 = 2x4x63, and 2x3x9x4 = 4x2x3x9- It is read, 
••The ratio of2x4isto7x3as24to 63." 

Note. — The value of a compound ratio equals the product of the simple 
ratios of which it is composed. Thus, f x | = f x }. 

432. The terms of a compound ratio may be considered 
in their relations to each other as causes and effects, as in 
Simple Proportion. 

Notes. — 1. All the terms of a compound proportion are given in pairs 
of the same kind, except one which is of the same nature as the term 
reguired. 

3, The order of the twrms and ot each laWo \a t.\i« wwae as in Simple 
Proportion, 
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1. If 4 men mow 60 acres in 10 d., how many acres can 6 
men mow in 8 days ? 

Analysis. — In this problem the btatehknt. 

1st cause is 4 men and 10 days, tbe ^^ C. 2d C. 1st B. 3d E. 

2d cause is 6 men and 8 days, the 1st ^ ^^" * ^ ™* 1 • . fiO A • -r A 
effect is 60 A., the 2d effect a; A. is 10 d. : 8 d. ) ' 
required. Dividing the product of 
the means by the product of the extremes gives 72 A., the term required. 

The factors may be arranged in 8 9 

the form of a fraction, and the 6 X $ X 00 

virork much abridged by cancella- ^ ^^ ZxTS" ^ ' -0.718, 

tion. 

2. If 8 men can dig a ditch 60 ft. long, 8 ft. \*ide, and 6 ft. 
deep in 15 d., how many days will 24 men require to dig a ditch 
80 ft. long, 3 ft. wide, and 8 ft. deep ? 

Analysis. — In this statbmbnt. 

problem the causes and ls*C. 2dC. IstB. 2dE 

effects are both compound ^ « j \ r 60 ft. : 80 ft, 

ratios. The required term ^ ^- ] ^* °^- [ .; ) 8 f t. : 3 ft. 

X is the 2d cause and is one 15 d. : a? Q. j / fi f i • ft f t 
of the means. Dividing 

the product of the extremes (b^ttt^fkA^^^ib 

by that of the means gives a? == ^ ^/^^/^^ ^ ^ ^ = V, or 34d. 

a? = SJ days, Ans. Hence, ?/f X 00 X ? X 6 

the * 

ElTLB. — Arrange the causes and effects as in Simple 
Proportion, putting x in the place of the required term. 

When all the means are given, their continued product 
is the dividend and the product of the extremes the 
divisor. 

When the extremes are given, their product is the 
dividend, that of the means the divisor, and the quotient 
is the answer. 

Equal factors in the divisor and dividend should he 
cancelled. 

Notes. — 1. The terms of each couplet in the comgouxvd \:*^^» T«a^v»"^w!k 
reduced to the same denomination, and e«ue\i \,€iT\3a. \iCi \>Dkft Vs^^R^* ^<sGssa^- 
hmtion contained in it, as in Simple PtopoT\,\oxL, 
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2. When the same quantity is an element of both causes or of both 
effects, or when both antecedents or both consequents are the same quan- 
tity, it may be represented by the figure 1. 

3. If the wages of 75 boys for 84 days were $68.75, how 
many days could 90 boys be employed at the same rate for 
$41.25 ? 

4. If 25 persons consume 300 bu. of wheat in 2 years, how 
much will 139 persons consume in 6 years ? 

5. If 5 horses will eat 240 qts. of oats in 4 days, how many 
bushels will be required to feed 16 horses 60 days ? 

6. If a man pays $30. for freight on 90 bbl. flour to go 160 
miles, what must he pay for 360 barrels to go 90 miles ? 

7. A quarter-master wished to remove 160000 lb. of provi- 
sions from a fortress in 18 days; it was found that in 12 days 
35 men had carried away but 25 tons, how many men would be 
required Iq carry the remainder in 6 days ? 

8. If 6 journeymen make 132 pair of boots in 4| weeks, 
working b\ days a week, and 12J hours per day, how many pair 
will 18 men make in 1^\ weeks, working ^ days per week, 
and 10 hours per day ? 

9. If 4 lbs. of yarn will make 12 yards of cloth 1\ yard wide, 
how many pounds will be required to make a piece 200 yards 
long, and If wide ? 

10. If $800 will earn $11.50 in 168 days at 6^, how much 
will $640 earn in 192 days at 9^ ? 

11. From a sheet of paper 25 in. long and 18 in. wide, a 
printer cut 30 pages for a book. How many of the same size 
pages could he cut from a sheet 24 in. long and 20 inches 
wide ? 

12. If 3 men can do a piece of work in 6 days, working 10 
hours a day, how long will it take 16 men to do twice the 
amount of work, when they work at it 9 hours a day ? 

13. If 2 compositors can set 50 pages in 6 d. of 10 hr., when 
eaeh page contains 36 lines of 48 letters, how many compositors 

wj'JI he required to set 192 pages, each. Viaxm^ 40 lines of 54 
letters, in 4 days of 8 hours ? 
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14. If 11200 will earn $19.20 interest in 6 mo. 12 d. at 6^, 
. at what rate will $240 earn $14.40 in 4 months ? 

15. If 100 horses consume a stack of hay 20 ft. long, 11 ft. 
■^ 3 in. broad, and 31 ft. 6 in. high in 9 days, how long will a 

stack 18 ft. long, 5 ft. broad, and 14 ft. high supply 80 horses ? 

Y ^. 1.6. Bought a pile of stone 24 ft. long, 12 ft. high, and 9 ft. 
J \ ' wide for #120, and gave a note for $300 for a similar pile 12 ft. 
^ wide and 36 ft. long ; how high was the second pile r 

• J 17. If 5 pumps, each having a length of stroke of 3 ft, 

working 15 hr. a day for 5 d. empty the water from a mine, 

. what must be the stroke of each of 15 pumps which would 

^ empty the same mine in 12 d., working 10 hr. a day, the 

strokes of the former set of pumps being four times as fast as // / 
those of the latter ? , / o j - 

----■ ! vj 

PARTITIVE PROPORTION. 

433. Partitive Proportion is dividing a number i^to two or 
more parts which shall have a given ratio to each other. 

434. To divide a number into two or more parts, when the 
ratio of the parts to each other is given. 

}., A and B divided $396 in the ratio of 5 to 7*; how much 
had each ? 

Analysis.— Since A had 5 opbbation. 

parts and B 7. both had 5 f 7, (396 -^ 12) X 5 = $165, A's part, 
or 13 parts. Hence, A will (39^ ^ ^2) X 7 = $231, B's " 
have -f^ and B ^ of the money. 
Now rf^ of $396 = $165, and ^ of $396 = $231. 

iBtC. 2dC. IstE. 2dE. 

Or, Sum of parts : whole No. : : each part : share of each. Hence, the 

Rule. — Divide the given number by the sum of the pro- 
portional numbers, and multiply the quotient by each 
one's proportional part. 

2. Divide 624 into three parts ^\i\e\v ^^ \i^ ^»^ ^''^^ ^s^sx's^ 
as 6j 8j and 12. 
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^. Divide 450 shares of stock among 3 persons, in propor- 
tion tx) the number of shares owned by each ; A holds 400, B 
200, and C 300 j how many shares will each receive ? 

\CL Three men engaged in trade agreeing to share the gains 
or losses in proportion to their investments ; A's capital was 
$6000, B's $8000, C's $10000 ; they gained $8800 ; what was 
each man's share ? 

^ 6. A, B, 0, and D commenced business with a capital of 
$18500 ; A invested $800 less than B, and C invested $1000 
more than A, and D $900 less than ; how much did each 
invest ? 

N 6. Divide 560 into parts, so that the second may l?e 4 times 
the first. 

AlTALYSis. — The 1st part + 4 times the Ist part equals 5 parts. Since 6 
parts equal 560, 1 part = 660 -*- 5 or 112, and 112 x 4 = 448 the 2d part. - 

7. Divide the number 582 into 4 such parts that the second 
may be twice the first, the third 21 more than the second, and 
the fourth 64 more than the first. 

8. If has twice as much money as B, and^ if $12 be taken 
from A*s money, it will be equal to \ of B's ; how much has 
each, the sum of their money being $645 ? 

9. If 6 lbs. of coflFee cost $2.40, and 20 lbs. of coflFee are 
worth 12 lbs. of tea, what will 120 lbs. of tea cost ? 

l6. If 8 grammars cost $6.40, and 9 grammars are worth 
6 geographies, 48 spellers 10 geographies, 3 arithmetics 18 
spellers, 15 readers 9 arithmetics, how much will 8 readers 
cost? 

11. A, B, and are in partnership ; A puts in \ of the cap- 
ital, B-^, and C the remainder; they gain $2150; what is 
the share of each ? 

12. If I of A's money and | of B's equal $900, and f of B's 
is twice f of A*s, what sum has each ? 

13. A father divided $18500 among 3 children, so that the 
portion of the second was greater by one-half than that of th« 

iy/»4 ^od ^ the first was equal to \ oi \\i^ VJkvx^\ ^\v^t 'wag the 
share of each ? 
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XCHANGE. 



43& Exchange in Commerce is of two kinds^ Domestic oi 
jbiland and Foreign. 

436. Domestic Exchange is making payments between 
different places in the saTns country by Drafts, or Bills of 
Exchange. 

437. Foreign Exchange is making payments between places 
in different countries^ in the same manner. 

Note. — In comrfiercial law, the different States of the United States are 
considered foreign to each other. But for the parposes of the present 
work transactions between them will be treated onder Domestic Exchange. 

438. The Par of Exchange is the standard by which the 
value of the currency of different countries is compared, and is 
either intrinsic or commercial, 

439. Intrinsic Far is a standard having a real and fixed 
value represented by gold or silver coin, 

440. Commercial Far is a conventional standard^ having any 
assumed value which convenience may suggest. 

Note. — The fluctuation in the price of bills from their par value, ii 
called the Course of Bxchafige, 

441. A Bill of Exchange or Draft is a written order direct- 
ing one person to pay another a certain sum, at a specified 
time. 

442. A Sight Draft is one payable on its presentation. 

443. A Time Draft is one payable at a specified time after 
date or presentation. 

Note— Drafts or Bills of Exchange «lto ti^^VK^O^^ ^^S«>a ^-vscs^ssmsc^ 
Dotea, and the Jaws respecting them ax© eftfteii\N»XV:j ^^c^^ ^a»sw^« 



190 Jixchange. 

444. An Acceptance of a draft is an engagement to pay it. 
As evidence, the drawee writes the word accepted across the 
face of the draft, with the date and his name. 

Note. — Days of Grace are allowed on time drafts unless otherwise 
specified^ bat the number varies in different countries, from 3 to 12 days. 



DOMESTIC EXCHANO-E. - 

445. To find the Cost of a Draft, when the Face and Rate of 
Exchange are given, 

1. What cost the following sight draft, at %\% premium ? 



^^^^^- New Orleans, Jan. 30th, 1882. 

At sight, pay to the order of James Calkins, twenty-seven 
hundred dollars, value received, and charge the same to the 
account of Seldek Bros., & Co. 

To S. Bliss & Co., New York. 

Explanation. — The remittor of the above sight draft is James 
Calkins, who bought it at the bank and had it made payable to his order. 
He owes J. Smith of New York $2700. He writes on the back of the 
draft, ** Pay to the order of J. Smith," and signs his name. When 
Smith receives it he signs his name also on the back and takes it to 
S. Bliss & Co., for payment. 

Solution.— At 2i% premium, the cost of |1 draft is |1.035, and $2700 
will cost $1,025 X 2700 = $2767.50, Ans, 

2. What cost a sight draft on San Francisco for 12500, at 
2^% discount. 

Solution.— A draft of $1 at 2i% discount will cost $0,975, and 
$2500 X .975 = $2437.60, Arts, Hence, the 

EuLE. — Multiply the face of the draft by the cost of $lt 

What cost a sight draft for What cost a sight draft for 

3. 18515, at \\% premium ? 9. $4265, at \\% discount? 

4. $6845, 2X\% premium ? 10. $8500, at \% discount? 
6. $9875, at \% premium ? ii. $8763, at 50^ discount? 
6. $7365, at 2^ premium ? 12. $4562, at '75^ discount ? 

7. $3876, at 25^ premium? 13. $8423, at \% discount ? 
A $8245j at 50^ premium ? 14. %^^b^> ^\, \% ^^^^-^xid 
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Notes. — 1. On time drafts, both the rate of exchange and the interest 
are conunonlj included in the quotation prices. Brokerage is usually 
included in the rate of exchange. 

2. When the rate of exchange exceeds the cost of shipping gold or cur* 
rency by express, the gold or currency is sent instead of drafts. 

15. What is the cost of the following time draft, at 1\% pre- 
mium, aud interest at Q% ? 



$6000. 



Philadelphia, June 4th, 1883. 



Sixty days after sights pay to the order of George Wil^ 
LiAMSy five thousand dollar s, value received, and charge the 
same to the account of H. Avery & Co. 

To S. Pabkhurst, Baltimore, Md. 

Explanation. — The above time draft, purchased by G. Williams from 
H. Avery & Co., is sent by W. to a creditor, A. B., in Baltimore, with the 
indorsement *' Pay to the ordfer of A. B.," with signature. When A. B. 
receives it he takes it immediately to S. Parkhurst, who writes or stamps 
the word *' accepted" across its face, with date and signature. The 
maturity of the draft is 63 days from the date of acceptance. 

Solution. — ^The cost of a sight draft of $1, at IJ % premium =$1.0125 
Subtracting the interest on $1 for 63 days (3 d. grace), at 6 % = 0.0105 

The cost of |1 draft = 1.0020 

Multiplying by 5000 

Cost of draft for $5000 =$5010. 0000, ^?i A 

Note. — 8. Since the bankers in Philadelphia have the use of the money 
for 63 days before the house in Baltimore will pay the draft, the interest 
for that time, at the given rate, is deducted from the cost. 

16. Find the cost in Denver of a draft on New York at 90 
days sight, for $6265, at 2^ premium, interest being 6^ ? 

17. Eequired the worth in Lexington, Ey., of a draft on Bos- 
ton for $4500, at 30 days sight, at 1% discount and interest 6^. 

18. What is the worth of a draft of $5600 on St Louis, at 
jj# days sight, premium \\%^ including interest ? 

19. A commission merchant in Chicago sold for a firm in 
Detroit a consignment of French china. The sales amounted 
to $10500, the commission was b% on sales. He sent a 30 days 
draft at \% discount in payment of tha xi^ii y^^^^^^% ^^^^a^ ^^^ 
it cost bim, interes being 6% ? 
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FOREIO-N MONEYS OF ACCOUNT. 

446. The value of the money unit of Foreign Countries in 
United States money is published annually by the Secretary of 
the Treasury. The following* is the Report Jan. 1st, 1883. 



Country. 



N 



Austria 

Belgium -. .. 

Bolivia. 

Brazil 

British America.. 

Chili 

Cuba 

Denmark 

Ecuador 

Egypt 

France 

Great Britain 

Greece 

German Empire. . 

Hayti 

India 

Italy 

Japan 

Liberia 

Mexico 

Netherlands 

Norway 

Peru 

Portugal ..... . . 

Russia 

Sandwich Islands 

Spain 

Sweden 

Switzerland . . . 

TripoU 

Turkey ..... 

ZU. 8. of Colomhm 
Venezuela. 



Monetary Unit 



Florin. 

Franc 

Boliviano 

Milreis of 1000 reis 

Dollar 

Peso 

Peso 

Crown 

Peso 

Piaster 

Franc 

Pound sterling. 

Drachma 

Mark (Reichsmark) 

Gourde 

Rupee of 16 annas 

Lira 

Yen 

Dollar. 

Dollar. 

Florin 

Crown • 

Sol 

Milreis of 1000 reis... 
Rouble of 100 copecks. . . 

Dollar.^ 

Peseta of 100 centimes. . . 

Crown 

Franc of 100 centimes. . . 
Mahbub of ^ piasters. . . 

Piaster 

Peso 

Bolivar 



Standard. 

Silver. 

G. and S . . . 

Silver 

Gold 

Gold 

G. and S... 
G. and S.. . 

Gold 

Silver. 

Gold 

G. and S. .. 

Gold. 

G. and S.. . 

Gold 

G. and S.. . 

Silver 

G. and S . . . 

Silver 

Gold.. . . . . . 

Silver.^:... 
G. and S.. . 

Gold 

Silver 

Gold 

Silver 

Gold 

G. and S. . . 

Gold 

G. and S. . . 

Silver 

Gold 

Silver 



Value in 
U.S. Money. 



.40,7 
.19,3 
.82,3 
.54,6 
$1.00 
.91,3 
.93,2 
.26,8 
.82,3 
.04,9 
.19,8 

4.86,6} 
.19,3 
.23,8 
.96,5 
.39 
.19,3 
.88,8 

1.00 
.89,4 
.40,2 
.26,8 
.82,3 

1.08 
.65,8 

1.00 
.19,3 
.26,8 
.19,3 
.74,3 
.04,4 
.82,3 
,19,3 
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Notes. — 1. The Franc of France, Belgium, and Switzerland, the 
Peseta of Spain, the Drachma of Greece, the Lira of Italy, and the 
Botijoa/r of Venezuela are the same in value. 

2. The Peso of Ecuador and of U. S. of Colombia, the Bolimano of 
Bolivia^ and the Sol of Peru are the same in value. 

3. The Crowns of Norway, Sweden, and Denmark are also the same 
in value. 

Quotations of Foreign Bills of Exchange. 

Sterling, 60 d., $482jt. Reichsmabks (4). 

sight, $485. For long sight, .94t @ .941. 

Cable transfers, $4.85 @ $4.85^ For short sight, . .95 @ .95^. 
Commercial, ' $4.80 @ $480f Amsterdam, 60 d., .39f 

Francs, 60 d., 5.23f @ 5.23J. " 3 d. sight, .40f 

Notes. — 1. Bills at 60 days are generally less than sight bills, because 
of the interest on them for the time. 
(For intrinsic par, see Table, Art. 446.) 

2. Cable Transfers signify the method of sending funds to persons 
abroad by means of the Atlantic Cable. 

Payments are often effected by telegraph between distant places in the 
United States. 

3. Commercial Bills are drafts drawn upon merchants. 

4. Exchange on Paris is quoted by giving the number of francs and 
centimes to $1. The same applies to all countries where the franc and its 
equivalents are used. 

5. Amsterdam quotations give the number of United States cents to 
the guilder ot florin. Intrinsic par of 1 guilder = 40^*^ cents. 

6. Quotations in Reichsmarks are based on the cost of 4 reichsmarks ; 
hence, .94| @ .94^ signify the number of cents to be paid for 4 marks. 

447. The value of the unit of foreign moneys of account 
being given as in the table (Art. 446), the cost and face of 
bills are easily found by Analysis. 

448. To find the value of Sterling money in U. S. money. 

1. Change £410 12s. S^d. to U. S. money. 

8.5a. 



Explanation. — Reducing the 12 

ehUlings and pence to the decimal 20 

of a pound, as in the margin, and 

multiplying by the value of £1 as <t\^'^'?».«w£v 

given in the table, the result ia 410.^^5 x%^'^^^^=%V^^^^^^' 

$1998.855, Am. 



12.708 
410.635 + 



L 
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FOREIO-N EXCHANO-K 

449. Bills of Foreign Exchange are commonly drawn in the 
money of the country in which they are payable. 

450. A Set of Exchange consists of three bills of the same 
date and tenor^ called Firsts Second, and Third of exchange. 
They are sent by diflEerent mails in order to save time in case of 
miscarriage. When one iQpaid, the others are void. 

Note. — EzohRngo with Europe is chiefly done through the large 
commercial centers, as London, Paris, Geneva, Amsterdam, Antwerp, 
Bremen, Vienna, Hamburg, Frankfort, and Berlin. 

451. A Letter of Credit is a draft made by a banker in one 
country, addressed to foreign bankers, by which the holder 
may draw funds at different places in any amount not exceed- 
ing the limits of the letter of credit. 

Note. — ^Travellers generally prefer letters of credit to bills of exchange, 
because they can draw at any time and at different places such sums as 
their convenience mscy require. 

452. Sterling Bills or bills on Great Britain are quoted by 
giving the market value of £1 exchange in dollars and cents. 

453. To find the Cost of Sterling Bills, when the Face and 
Rate of Exchange are given. 

1. Eequired the cost of the following biU on London, at 
$4.8665 per pound. 



£875 16s. Baltimore, Jan. 10, 1882. 

At ten days sight of this First of Exchange {Second and 
Uiird of same tenor and date unpaid), pay to the order 
of Peter Cooper, Eight Hundred Seventy-five Pounds 
Sixteen Shillings Sterling, value received, and charge the same 
to account of Henry Haywabd, Jr. 

To James Kent & Co., Bankers, London. 

Analysis. — Beducing 16s. to decimals of a pound, the face of the hill 
£876 168. = £875,8. Since £1 \8 worth ^.^^ftS, £875.8 are worth $4.8665 
x^75;8=rf4263.0807, the cost. Heiic«, t^ie 
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EuLE. — Reduce the shillings and pence to the decimal 
of a pound, and multiply the face of the bill by the given 

rate of exchange. (Art. 446.) 

• 

2. An importer owed a manufacturer in Sheffield, Eng., 
£1740 10s.; what cost a bill on London for the amount, 
exchange being $4.87^? 

3. When exchange on Manchester is $4.88, what cost a bill 
of £3520 ? 

4. A merchant in New York gave an order to a broker to 
remit to Liverpool £15000. With exchange at $4. 89 J and 
brokerage i%, what did it cost him in U. S. money ? 

6. What cost a bill of exchange for £2800 15s. 9d. at $4.85 ? 
At $4.82]^? 

6. What cost £3560 18s. 3d. at $4.80? At $4.89^? At 

14. 83^? 

/ 

r 45^ To find the face of Sterling Bills, the cost and rate of 
e5cchange being given. 

4 

7. A merchant paid 14256.40 for a sight bill on London ; 
exchange being $4.86, what was the face of the bill ? 

Analysis.— Since $4.86 will buy £1 exchange, ^' ^^ ) M256.40 
$4256.40 will buy as many pouhds as $4.86 are 875.8 

contained times in |4256.40, or £875.8. (Art. 20 

153.) Hence, the ^^^^ i^l^. 

EcLE. — Divide the cost of the bill by the given rate of 
exchange ; the quotient will be the face of the draft. 
Reduce the decimals, if any, to shillifigs and pence. 
(Art. 153.) 

Note. — When the cost and fdce of the bill are given, the rate of 
exchange is found by dividing the former by the latter. (Art. 216.) 

8. An importer paid $15265.40 for a bill of exchange on 
Birmingham; exchange being $4.87, what was the face of the 
bill? 

9. Paid $25275 for a bill on Eitoa\i\xT^\ ^^Owko.^^^^-^^^ 
$4.87^, what waa the face ol t\iG\i\ft.^ 
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10. Paid 88500 for a bill on Dublin, exchange at $4.88; 
what was its face ? 

11. The cost of a bill on Liverpool for £825 16s. 6(1. was 
13964.50 ; what was the rate of exchange ? 

12. The cost of £492 1 78. 6d. was $1850 ; what was the 
rate ? 

13. On an invoice of £850, what is the difference between 
its valuation at the Custom House and an exchange rate of 
$4.80? 

14. At $2946.50 for £600, what was the rate ? 

Note. — The cost of imported goods is generally estimated by adding 
the charges of importation to their value in the money of the country 
from which they come. 

15. An English merchant consigned to an agent in New 
York the following invoice: 188 pieces of broadcloth, 37|^ 
yards each ; 165 pieces of silk, 52 yds. each ; 68 pieces velvet, 
21 yds. each ; the agent sells the cloths at $4.93 per yard; the 
silks at $1.27 ; and the velvets at $2.62^ ; pays 35^ duties, and 
charges 2J^ commission; $83.25 for storage, and sends his 
principal a draft on the Bank of England for the amount ; the 
rate of exchange being $4.85^, what was the amount of the 
draft in sterling money ? 

16. A merchant imports 160 pieces of broadcloth, 24 yd. 
each, costing $2.75 per y4. The duties and other charges 
amounted to $650. What must be the face of a sterling bill 
of exchange to pay for the goods, and what price per yard 
must he sell them to make 15^ profit ? 



\, Bills of France, Belgium, and Switzerland are quoted 
by giving the value of $1 U. S. money in francs and centimes. 

Note. — Ceintimes are commonly written as decimals of a Franc. 

17. Eequired the cost of a bill on Paris of 3000 francs, 
exchange 5.25 fr. to a dollar. 

Solution, — ^Since 6.25 fr. wiU buy %1 e^c\vMi^<fe,^Qfifi francs will huy 
sjs m&ny doUara as 6.25 are contained t\xnfta \n ^^iSiKi» «t ^a\.^a». Aio. 
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18. An invoice of goods costing 8324.50 fr. was passed 
through the Custom House ; what is the difference in U. S. 
money between its custom-house value and the exchange 
rate 5.22 ? 

19. Paid $600 for a bill on Geneva; what was the face of 
the bill, exchange being 5.16 fr. to $1 ? 

Analysis.— If $1 will buy 6.16 fr., $600 will buy 600 times as many, 
and 5. 16 f r. x 600 = 3096 francs, Ana. 

20. Bought a bill on Havre for $4500; exchange being 5.23, 
what was the face of the bill ? 

21. What cost a bill on Antwerp for 1200 francs, at 5.20 fr, 
exchange ? 

22. What is the difference between exchange at 5.24 fr. and 
the custom-house value on a bill for 68000 fi'ancs ? 

456. Bills on Germany are drawn in marks (reichsmarks). 
They are quoted by giving the value of four marlcs in U. S. 
cents. The intrinsic par value of 4 marks is 95.2 cents. 

457. Bills on Austria and Netherlands are drawn in florins 
or guilders^ and are quoted by giving the value of 1 florin in 
U. S. cents. 

23. An agent in Amsterdam remitted a draft on New York 
for which, including brokerage \%y he paid 975 guilders; 
what was the face of the draft, exchange at 40.2 cents to a 
guilder ? 

24. What cost a bill on Frankfort for 840 marks, exchange 
being $.94^ ? 

Analysis. — Since 4 marks are worth $.945, the worth of 840 marks is 
840 times \ of $.945, or $198.45, Ana. 

NoTK — Multiply the exchange value of 4 marks by the given amount 
and divide the product by 4, or divide before multiplying. 

2§. TTiat co^t a bill on BerWiv lot ^%W xw^^X^ ^\,%.^^V^ 
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Note. — When the value of an invoice at the Custom House is required, 
lultiply the given amount in marks by the intrinsic par of 1 mark 23.8; 
he product will be in cents. 

26. What is the face of a hill on Hamburg when exchange is 
,94^ and the cost of a draft $1856 ? 

458. The method of finding the face of a foreign bill of 
exchange is essentially the same as that of domestic bills. 

27. Required the face of a bill on Hamburg for which $2500 
was paid, exchange being 95 cents. . 

Analysis. — Since 95 cents will buy 4 marks, $2500 will buy as many 
times 4 marks as .95 is contained times in $2500 or 2631{^, and 2631}} x 4 
= 10526^ marks, An%. 

28. What would be the Custom House valuation of the 
same bill ? 

Solution.— $2500.00-^23.8 cts. = 10504^*^ marks. Aii%. 

29. Find the face of a bill on Frankfort costing $1762 in 
gold, exchange at .95^. 

30. Paid $2800 for a bill on Berlin, exchange .93 J; what was 
the amount of the bill ? 

31. What is the cost of a bill of 3800 florins on Amsterdam, 
exchange being 39 J^ cents to a florin ? 

Analysis. — Since 1 florin costs 39^ cents, 3800 florins will cost 3800 
times as much, and $.395 x 3800 = $1501. Hence, the cost of the bill 
is $1501. 

3a What is the cost of a bill of 2500 roubles on Eussia 
exchange being 65.8 cents to a rouble ? 

33. What is the value of an invoice entered at the Custom 
House for 8750.50 florins ? 

34. A bill for 8500 guilders cost $5355.00 ; what was the rate ? 

35. Bought at par 375 rupees of India, 385 Austrian 
guilders, 850 crowns of Denmark, brokerage \% \ what was the 
Gost in U. S. money ? 

Sff. Sold 954 Kussian roubles at pax, aivOL-j^A VJo brokerage ; 
wJjHi was the net sum recemd.? 
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DUTIES OR CUSTOMS. 

459. Duties or Customs are taxes imposed by Goyemment 
on imported and exported merchandise. 

460. A Tariff is a list of goods alphabetically arranged, with 
the rates of duties, drawbacks, etc, on them, charged and 
allowed on the importation and exportation of articles of foi- 
eign and domestic produce. 

461. The Free List is the list of imported articles which are 
exempt from duty. 

462. Duties are of two kinds. Specific and Ad Valorem. 

A Specific Duty is a fixed sum imposed on each article, ton, 
yard, gallon, etc., without regard to its value. 

An Ad Valorem Duty is a certain per cent on the cost of 
goods in the country from which they are imported. 

Note. — On some goods both a specific and ad valorem duty is charged ; 
as on statuary marble $1 per cu. ft. and 25% ; on woolen goods 60 cts. a 
pound and 85%.. 

463. In estimating specific duties, certain allowances are 
made, called tare, draft, leakage, and breakage. 

Tare is an allowance for the weight of the box, bag, cask, 
etc., containing the goods. 

Draft is an allowance made for waste and impurities. 

Leakage is an allowance for waste on liquors imported m 
casks. 

Breakage is an allowance of a certain per cent on liquors 
imported in bottles. 

Notes. — 1. Tare is calculated either at the rate specified In the 
invoice, or at rates established by Act of Congress. 

%, Leakage is commonly deteTmVned Vj ^ASLigkH^ ^^ v»SK&^ '©ssSw 
Breakage hy counting. 
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8. In making these allowances and in estimating weights and curren- 
des, if the fraction is less than \ it is rejected ; if ^ or more, 1 is added. 

4. The Long Ton of 2240 pounds is used in computing Duties. 

464. Oross Weight is the entire weight of goods and packages. 

Net Weight is the weight after all allowances have been 
dedacted. 

^^ CUSTOM HOUSE BUSINESS. 

465. The United States are divided into various districts^ 
each of which has a Port of Entry and a Custom House. 

466. A Custom House is a building or office established by 
Government where duties are collected, vessels are entered, 
cleared, etc. The larger Ports have a Collector, a Naval 
Officer, a Deputy-Collector, Surveyors, Appraisers, Inspectors, 
Weighers, etc. 

467. On the arrival of a vessel in Port, the Master is 
required to present his manifest and invoice to the Collector or 
Consul, and pay his entrance and clearance fees. 

[468. A Manifest is a memorandum signed by the Master of 
a vessel, giving its name, its tonnage, its cargo, with the place 
where he received it, and the names of the shippers and con- 
signees. 

469. An Invoice contains a description of the goods with 
tli^ir cost^ in the weights, measures and currency of the 
country from which they are imported. The invoice with its 
marketable value, must be authenticated by a Consul of the 
U. S., or by one of a country in amity with the United States, 
or by two respectable resident merchants. 

470. Ad Valorem duties are assessed only on the actual cost 
or general market value of the goods in the country from which 
they come. Specific duties, on the quantity landed. (Art. 
462, N.) 

Note. — Tbe law has recently been changed which made the dutiable 
value of mercbandise include the cost of txans^otli^tVoxi, ^ioxcixDNjastfs^^^siX*, 
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471. The Entrance Fee is the anaual tax paid for permission 
of a vessel to enter Port. It is based on the measurement, or 
tonnage of the vessel. 

472. The Begistry of a ship is its enrolment at a custom house. 

C473. A Bill of Lading is o. formal receipt for goods taken on 
ard a vessel, signed by the master, binding himself to deliver 
them in good condition, for a certain remuneration or 
freightage. 

Note. — Bills of lading are made out in triplicates ; one is sent by mml 
to the consignee y a second is sent by the master of the skvpy and the third is 
retained by the consignor or shipper. In all cases the bill of lading is the 
evidence of shipment, and title to the goods shipped. 

474. A Bonded Warehouse is a building for the storage of 
bonded goods on which the duties have not been paid, but 
have been secured by bond of the owner in double their 
amount. 

NOTB. — All goods remaining in bond, are charged 10% additional duty 
after one year, and if left beyond 3 years, are regarded as abandoned to 
the government, and sold under regulations prescribed by the Secretaiy 
of the Treasury. 

475. A Drawback is money refunded for import duties 
previously paid, or for internal revenue tax paid on such 
articles as fermented liquors, medicines, etc., when these ai'e 
exported. 

Excise Duties are taxes or licenses for the manufacture or 
sale of certain articles produced and consumed at home ; as 
tobacco, whiskey, etc. 

1. A merchant imported 610 gallons of olive oil ; allowing 
2% for leakage, what was the specific duty at 25 cts. per 
gallon ? 

Solution. -3% of 610 gal. = 12.2 gal., and 610-12.2 = 597.8 
Finally, 597.8 x ^5 = 149.45. Therefote %1^^ A^, Atxa, 

2. What 18 the specific duty oxi ^^^ Yo. w^'^^'^V^ ^"^^ <s>.^qj^^^^ 
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3. WHat is the duty at 30^ ad valorem, on an invoice of 
English goods amounting to £1500 10s. 6d. ? 

4. Find the duty on a bill of English carpeting amounting 
to £6250 5s. 6d., at 35^ ad valorem. 

5. Taylor & Co. imported 2 cases of goods, each weighing 
175 lbs., costing £1215 lOs. and paid a specific duty of 30 cts. 
per pound and 35% ad valorem. What was the amount of 
duty ? What did the goods cost him ? 

6. A. T. Stewart imported goods from Paris amounting to 
28425 francs. What was the ad valorem duty at 35%, in United 
States money? 

?• What is the duty at 40% on an invoice of French jewelry, 
amounting to 8560 francs ? 

8. The value of an invoice of French china is 19285 fr.; 
what is its cost in New York, at 50% duty ? 

9. What is the duty on an invoice of books from Vienna the 
value of which was 6429 florins, at 38% ? 

10. Find the duty on an invoice of woolen cloths from 
Germany valued at 8437 Reichsmarks, at 45%. 

11. What is the duty on an invoice of linens amounting to 
£3256 steriing at 27^, allowing 14.866^ to a pound ? 

12. What is the duty on an invoice of 650 yd. of broadcloths 
which cost in London 16s. 6d. per yard, at 40% ad valorem, 
the value of a pound sterling being as above ? 

13. Find the duty at 33% ad valorem, on 1 case of shawls 
valued at £42 5s., 1 case of linens at £37 10s., duty 40%; 1 
case prints at £8 5s., duty 20% ; incidental expenses £1 58., 
commission 2|^% ; consul's fee 15s. What is the total cost in 
U. S. money? 

14. Required the duty and total cost of 1 case of French 
silks, value 350,0 francs, duty 50^ ad valorem ; 1 case velvets, 
value 28000 francs, duty 50%, expenses, cartage, shipping, etc., 
625 francs, and commission 2|^%. 

15. What is the duty and total cost of 2500 pieces bleached 
calico, 33 yd. each in length, and 1 J yd. wide ; price 6d. per 

jd., duty 4 cts, per sq. yd., and expenses at Liverpool £65 10s.? 
TFAat IS the amount of a bill ot excliauga at ^,87 to cover 
tie costt 
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476. What is the total cost and amount of duty on the 
following invoice, at the rate of 50^ for silks and Zh% for 
broadcloths ? ^ 

1. Invoice of tivo packages merchandise purchased iy A. J. 
Smith, London, for account and risk of H, B, Glafljn& Co,, 
New Yorhy forwarded per Steamer '^ Alaska^^ from Liverpool. 



Marks. 



A 



<o« 



Nob. 



«875 



«876 



Packages and Contents. 



1 Case silks, 10 pVs, Av. 45 

yd. each 

Discoant6% 

1 Case Broadcloths, 12 p'c's, 

Av. 48 yards each 

Discount 2\% 



Ins. and Freight 

Packing and Cartage. 
Charges for shipping. 



Yds. 


Price. 


£ 8, d. 


450 


6,6 


576 


10,8 




2, 15, 6 

4,3 

14,0 





Cost. 



Consul's fees... 

Cost Silks , 

Charges 



Broadcloths 
Charges. . . • 



£440,13, 8 

... 10, 8 

on £441, 4, 4 

, . . £137, 9, 6 

.. 7, 7 , 2 

£144,16, 8 

, . . £299, 10, 5 

.. 7, 7 , 2 

£306,17, 7 



£ 8.d, 

146, 5,0 
8, 15, 6 

137, 9,6 

307, 4,0 

7, 13 , 7 

299, 10, 6 
137, 9,6 

3, 1 3, 9 

£440,13,8 



It 0,7 

£451, 14, 3 

Duty on Silks 50% £ 68, 14, 9 

" Broadcloths 35 % . . 104, 16, 8 
Consul's fees. 10, 8 

Total cost £625,16,4 

Or, $3045.53 



Duties £173, 11, 5 at $4.8685 = $842.92 



Ana, 



Note. — Each invoice is accompanied by a proper Bill of Lading, signed 
by the master of the vessel, stating the number of boxes or packages 
received, their marks, weight, and size, the names of the shipper and 
fx>nsignee, the prices charged for freight, primage, etc. 
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IMPORT ENTRIES. 

^ 477. Goods are entered at the Custom House by marJcs and 
numbers which should correspond to those on the Invoice and 
Bill of Lading. 

478. The principal entries are 

1. Merchandise for immediate consumption. 

2. Merchandise for storage in a Bonded Warehouse. 

3. Merchandise for immediate transportation in bond to 

another part of the country. 

4. Merchandise for transportation in bond to a foreign 

country. 

6. Merchandise for export of imported goods, or of goods 
made in this Country, for the benefit of a Drawback. 

Course of an Import Entry in the New York Custom House. 

1. The Entry is made in duplicate, one copy for the Collec- 
tor's Office, the other for the Naval Office. It is a fair 
statement of the cost of the goods mentioned in a foreign 
invoice, the name of the Importer, name of the vessel, date 
of arrival, etc. 

2. The Collector's Entry Clerk endorses the Invoice with 
the value of the goods in the currency of the country from 
which they were imported, notes the rates of duty, the deduc- 
tions to be made, etc., and places the Collector's Stamp on it, 
which notes the name of the vessel and date of arrival. He 
then marks the duty on the. face of the Collector's copy of 
entry, and makes out a Permit for the goods mentioned in the 
Entry to be landed. 

3. The entry is then taken to a Eecord Clerk in the 
Collector's Office, who charges it to the Naval Officer. The 
Naval Office Entry Clerk examines the work of the Collector's 
Entry Clerk, and if correct, endorses it and checks the permit. 

The entry is returned to the Eecoid GVeikj n^\xo charges it to 
tie Deputy CoUeotov. 
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4. The Deputy Collector sees that the oath on the entry is 
taken, designates the packages to be sent to the public store 
for examination, signs each invoice under the steamer stamp 
and the numbers of packages, and returns the entry to the 
Record Clerk, who charges it to the Bond Clerk for the draw- 
ing of a Bond if necessary. The entry is then sent to the 
Delivery Clerk for the Importer. 

5. The Importer takes the entry to the Cashier's Office for 
the payment of duty. The Cashier checks the duty statement 
of the Collector's Entry Clerk, etc., and gives the Importer the 
permit and the Naval Office copy of entry. 

6. The Importer presents copy of entry, etc., to Naval 
Officer, who checks the papers, records payment of duty, and 
gives the Importer a permit signed by himself and the Deputy 
Collector. The Importer then presents the permit at the store 
where the goods are, pays storage, and receives packages not 
marked for appraiser. 

7. The Appraiser, with the designated package before him, 
compares the goods in it with the invoice, verifies and 
determines the quantity and value thereof, and makes his 
return to the Collector. 

8. The entry and invoice are charged to an amendment or 
liquidating clerk, who in accordance with the Appraiser's 
report, makes up a statement of the duty as it should be, 
in the invoice. If the ascertained duty is found to be less than 
that originally paid by the Importer, the excess is refunded; 
if greater, the deficit must be supplied. 

9. At the closing of a vessel's account, all the entries, with 
the manifest of the cargo and the Inspector's return, are 
placed on file. 

Note.— Much of the labor of making entries, obtaining permits, etc, 
is done through Custom House Brokers, who are familiar with the 
\iocessary steps. 
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BANKS AND BANKING. 

479. Banks are Incorporated Institutions which deal in 
money. There are two classes. National and State banks. 

480. Banking has three departments of business : 

1st. Beceiving money for safe keeping, subject to the order 
of the depositor. 

2d. Loaning money, discounting notes, drafts, etc. 

3d. Issuing notes or bills for circulation. 

481. The Income of Banks is chiefly derived from loans and 
circulating notes, 

482. Banks make no charge for keeping deposits, and pay 
no interest on them, except in rare cases, at a low rate. The 
privilege of loaning a portion of them is a large source ol 
income, and ample equivalent for the care and responsibility. 

NOTBS. — 1. According to the laws of the U. S., Banking Associations 
may be formed of any number of persons not less than five, 

2. No association may be organized with a capital less than $100000, 
with the exception that in places whose population does not exceed 6000, 
they may be formed with the approval of the Secretary of the Treasury, 
with a capital of $50000. 

3. In cities the population of which exceeds 50000, the capital must 
not be less than $200000, the stock being divided into shares of $100. 

483. A National Bank is required to transfer and deliver to 
the U. S. Treasurer an amount of Eegistered Bonds not less 
than one-third of the capital stock paid in. These are held as 
security for the circulating notes delivered to the banks depos- 
iting them. 

Notes. — 1. Banks having a capital of $500000 are limited in their 

circulation to 90% of the par value of the registered bonds deposited at 

Washington ; those having a capital between $500000 and $1000000 to 

SO^; between $1000000 aiid $3000000 to lXi%, wA «.bove $8000000 
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' 2. B7 act of July 12tb, 1870, no National Bank organized after tliat 
dat« can have a drculation above $500000. 

3. A Bank reducing its circulation may deposit with the Treasurer, 
legal tenders or specie in sums of not less than $9000, and withdraw a 
proportionate amount of the bonds previously deposited. 

484. National Bank notes are redeemable in lawful money 
by the banks which issue them, and by the Treasurer of the 
United States. 

s 

Note. — By act of June, 1874, every National Bank is required to keep * 
on deposit in the. treasury of the U. S., a sum equal to 5^ of its circula- 
tion for redeeming its bills. 

485. A Beserve Fund equal to 25^ of their deposits, is 
required to be kept by National Banks in the cities of New 
York, Boston, Philadelphia, Albany, Baltimore, Pittsburgh, 
Washington, New Orleans, Louisville, St. Louis, Cleveland, 
Detroit, Chicago, Milwaukee, and San Francisco, and 16% by 
all other National Banks. 

NoTB.— These are called ** Reserve Cities," and the excess above the 
requirements Is called the Surplus Beserve, 

486. A Surplus Pund, of the net earnings of the Bank, is 
also required by law to be set aside, before the usual semi- 
annual dividends are declared, until this fund amounts to 20% 
of the capital. 

487. An Annual Tax of 1% is paid to the United States by 
National Banks on the average amount of their circulation. 

Notes. — ^1. The circulation of State Bank Notes ceased after Aug. 1 
1866, when a tax of 10 fo was imposed bj Congress upon each issue. 

2. A Stockholder of a National Bank is liable for an amount equal to 
the par value of the Stock he holds. 

3. The Revised Statutes require National Banks which go into voluntary 
liquidation, to deposit in the Treasury within six months, an amount of 
lawful money equal to their outstanding circulation. 

The law also requires that a sufficient amoimt, thus deposited for the 
payment of circulating notes, must remain in the Treasury until the last 
outstanding note shall have been presented. Hence, it wUl be^^fc^cwSisx'ei 
Government derives the benefit of iioX«& ^\i\c\k «.x^ Vs^ ^^ ^^i^xo^'^^^cs^ 
^neand water. 
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Barik Acccnmt Current 



4. Savings Banks and private bankers do not issae notes for cir« 
culation. 

« 

[For the organization and regulation of National Banks, see Revised 
Statutes of U. S., and for State Banks, the laws of the difEerent States.] 

Examples. 

488. 1. What amount of Bank Notes is a National Bank 
allowed to issue, which deposits $500000 in U. S. Bonds to 
secure its circulation ? What is its redemption fund ? (Arts. 
484, 483.) 

2. If a National Bank reducing its circulation, deposits with 
the U. S. Treasurer $27000 in legal tenders, and sells the Bonds 
withdrawn at 115^, what are the proceeds ? (Art. 483, N. 3.) 

3. What is the semi-annual tax upon a National Bank 
whose average circulation is $925460 ? 

4. A capitalist has on deposit $450000, of which \h% is coin, 
^b% greenbacks, and the balance is National Bank notes ; what 
is the value of the bank notes ? 

B. A bank having failed was placed in the hands of a 
Eeceiver, who declared a dividend of 45^ in favor of the 
depositors. A's balance was $6526.50, B's $8417.95, and C's 
$4562.87 ; how much did each receive ? 



a 



Bank Account Current. 
489. 1. Daily balances at %% interest, to Apr. 26, 1883. 



BAKX AOOOUliT CUBBENT. 


DAn^f EULLiNCES. 


Pboducts. 


188a 


Dr, 


Cr. 


Items. 


Days. 




Jan. 1 




800 


800 


X 4 = 


3200 


5 


800 




500 


>c26 = 


13000 


81 




200 


700 


X 6s 


4200 


Feb 6 


SOO 




400 


x26 = 


10400 


March 4 




500 


900 


x35 = 


31500 


Apr. 8 


100 




800 


X 8 = 


6400 


•• 16 


B&l 1113.28 


300 
Int. 13.28 


1100 


xlO = 


11000 


- 26 j 


6 ) 79700 


L 


#1813.28 


$18ia.28 


\ \ \\i\K«.\.M<.» 


^ ^13.283 
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Explanation. — On Jan. 1, $800 were credited, and remained till the 
5lli, when $300 were debited. $800 being on int. 4 d., the product ip 
3200, that is, the int. of $800 for 4 d. = the int. of $3200 for 1 day. A 
debt of $300 being made Jan. 5, there remained a balance of $500 on int. 
till the 81st» or 26 d., when a credit of $200 is added^ making $700 till 
Feb. 6, etc. The int. by Art. 284, is $13.28. which is added to the credit 
side of the account. The bal. due is $1113.28. Hence, the 

Rule. — Multiply the debit and credit balance for each 
day, by the nurriber of days between it and the next debit 
or credit ; add the products and find interest by Art, 284 

Notes. — 1. The balance of interest must be entered on the debit or 
credit side of the account as the case may be, after which it draws interest 
like the other items. 

2. If the balance of items is sometimes credit and sometimes debit, 
take the balance of products before dividing. 

2. What is the balance due on March 1st, for the following 
account current at b% ? 

The National Exchange Bank, in acct. with S. S. Carlisle. 



Bank Aocoukt Cubsekt. 


Dailt Balahcbs. 


Products. 


1883. 


1 

Dr 1 Ci 


Dt 


Cr. 


Days. 


Dr. 


Or. 


Jan. 1 


200 














" 18 




100 












• 28 


250 














" 81 




125 












Feb. 4 


150 


225 












*i la 


250 















BANK CHECKS. 

490. A Check is an order for money drawn on a Bank or 
Banker, payable at sight.* 

491. When a check is drawn payable to bearer, it is trans- 
ferable without endorsement; when drawn payable to a 
person named, or his order, it must be endorsed by the person 
to whom it is made payable. 

• The law regnirfng that every check bave a 1^o-c«il\, twewaft ^Xwrn:^ \JteRR^ tjc^"^ V 
waa repealed Jaly let, 1888, 
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Notes.— 1. The payment of a checb may be countermanded by the 
drawer, at anj time before It ia paid ur accepted b; tlie Bank. 

2. Tile liolder of a check slinuld present it without aiiDecessarj delay. 
Otherwise, if the Bank should fail, the drawer will not be reBponeible. 

3. A check should be dated on the day it la drawn, and state the day 
when it is to be paid, if payable in the fatnie. 

4. The amoant of a check ahould alweye be written in worda, and the 
same amount id figures placed in the left-hand comer at the bottom, the 
cents being written in the form o! a common fraction, as $8^. 

492. A Certified Cheok is one upon which the Paying Tel- 
ler or Cashier writes or stamps the word "Certified" or 
" Good," and ander it his signatare. The bank thus guarantees 
payment 



Jio. &13. J^ew York, Oat. S9, 188S. 

St)c Cbcmiccl Natioaai i3ank..^-„«'''' 

(Pdj/ to. ^MfrtdJ. Pouch JC^^ f^3. or Oder, 

STiree Thousand _j^'l_(2'oUa'-s 



$3000 A-^^'^- ^- ^'*"'^^- 



493. A Certificate of Deposit is a written or printed etate- 
ment issued by » Bank, certifying that a certain person haa 
deposited in it a specified amount of money. 

SrooMyn, Q>eo. IS, ISSS. 

CTcimmcrcial jQank. 

GeobBE SeoWX has deposited in this gank, FOUE 
Hundred DolLASS to the aredit of HiMSELP, pay- 
o.hle on the return of this Qertifioate, properly endorsed. 
'John, J, ftlU, Cashier. 



Note. — Certified checks and cetti^ctAea ot &eis«»&ii «t« Qtten ooed ii 
making remittances, instead ol dralla. 



Clea/ring Houses. 211 



CLEARING HOUSES. 

494. A Clearing House is an Association of Banks^ whose 
representatives meet for the purpose of daily exchanges of 
checks and drafts, and the settlement of balances. 

495. The New York Clearing House is composed of 45 Na- 
tional Banks, 12 State Banks, and the U. S. Sub-Treasury at 
New York. The other city banks, both National and State, 
make their exchanges through the agency of some member of 
this Association. 

496. The New York Clearing House, established in 1853, 
is the oldest institution of the kind in this country. Since 
that time 22 others have been established in different cities. 

497. Each bank is represented every morning by a messen- 
ger and a settling clerk. The former brings the checks, drafts, 
etc., upon the other banks, which his bank received the day 
previous. These are called the " exchangeSy^ and are assorted 
for each bank and placed in envelopes. On the outside of 
each envelope is a slip on which is listed the amounts of the 
various items which it contains. These envelopes are arranged 
in the same order as the desks for the several banks. 

498. At a signal from a bell struck at ten o'clock precisely, 
each messenger moves forward to the desk next his own, and 
delivers the envelopes containing the checks, etc., for the 
Bank represented by that desk, to the clerk on the inside. 
The clerk receiving it, signs and returns it to the messenger, 
who immediately passes to the next desk, delivering the 
exchanges as before, and passes on until he has reached his 
own desk again, having delivered his entire exchanges for all 
the Banks. This occupies about ten minutes. 

499. The messengers then receive from their several clerks 
the envelopes containing the exchanges, and return to their 
Banks reporting their condition. The clerks then report to 
the Assistant Manager the amount they have received. ^\\^ 
are allowed forty-five minutes aito \X\ei ^'^ys^^i ^^ *^^ 
exchanges to enter and prove their ^oxk. 
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500. The debit Banks are required to pay their balances to 
the Manager before half-past one o'clock the same day, and 
immediately after that hour the credit Banks respectively 
leceive the amounts due them. 

Notes. — 1. A record is kept of the daily transactions of each Bank, 
and a statement of the loans, specie, legal tenders, deposits and circulation 
made weekly to the Manager of the Clearing House, so that the move- 
ment of each Bank can be determined, and its condition pretty accurately 
estimated. 

2. The rapidity with which exchanges are made by this method is a 
marvel. The business of a single day has amounted to $295,821,422, 
and the exchanges during the year preceding Oct. 1, 1881, exceeded 
148,000,000,000. 

V > SAVINGS BANKS. 

^ 501. Savings Banks are institutions which receive small 
sums of money on deposit, and place them at interest for the 
benefit of the depositors. 

502. They usually declare a dividend of the interest due the 
depositors, semi-annually, on the first days of January and 
July, which, if not withdrawn, is passed to the credit of the 
depositor on the books of the Bank, and bears interest the 
same as a new deposit. Hence, Savings Banks pay Compound 
Interest. 

503. Some Savings Banks allow interest to commence on 
deposits on the 1st day of Jan., April, July, and October. 

Others, when deposits are made on or before the 1st day of 
any month, allow interest to commence on the 1st day of that 
month. This method is preferable for persons having a small 
income. 

Notes. — 1. No interest is allowed on any sum withdrawn before the 

1st day of Jan. or July for the time between the last dividend and the 

withdrawal, and no interest is allowed on fractions of a dollar. The 

smallest balance remaining on deposit the entire term is entitled to 

intereBt. 

2. Deposits are usually paid on demwi^, ^om^ >i\v^ ■BMvk is entitled 
bjrJawto 60 or 90 days notice. 
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504. The laws of the State of N. Y, do not allow Savings 
Banks to have on deposit for one individual a sum exceeding 
$3000, exclusive of accrued interest, unless such deposit was 
made before May 17th, 1875, or by order of a court of record, 
or of a Surrogate. 

Notes. — 1. Savin j^ Banks are restricted to 5% per annum regular 
interest; but if tlieir surplus earnings amount to 15% of their deposits, 
tliey are required to declare an extra dividend once in 3 years. 

2. Savings Banks in this State are allowed to pay interest on sums 
deposited during the first ten days of Jan. and July, and the first three 
days of April and October from the first of these months. 

505. In the following examples deposits draw interest from 
the 1st of Jan., April, July, and October, at 5^, unless other- 
wise mentioned. 

1. A man deposited in a Savings Bank, July 1, 1882, $175 ; 
how much interest should be credited him Jan. 1, 1883 ? 

Analysis. — The time from July to Jan. = 6 mo.; \ of 5% = 2J%, 
and 1175 x .02J = $4.37J, Aim, 

2. A man deposited $320 in a Savings Bank Jan. 1, 1881, 
and July 1, $240 ; how much was due him Jan. 1, 1882, allow- 
ing 4^ interest ? 

Analysis.— July 1, Int. on $320 (6 mo.) = 320 x .02 = $6.40. 

New Principal July 1 = $320 + $240 + $6.40 = $566.40 
Int. 6 mo., Jan. 1 = ($566 x .02) = 11.32 

Amt. due Jan. 1, 1882 = $577.72 

Note. — Though interest is not reckoned on the fractional parts of a 
dollar, in finding the amount at the close of a year these are included. 

3. Jan. 1, 1880, a clerk deposited in a Savings Bank $150; 
March 12th, $48; June 17th, $125; and Sept. 30th, $150. 
Withdrew Apr. 10th, $25; July 12th, $34; Oct. 10th, $50; 
what was the balance due Jan. 1st, 1881, int. 4^ quarterly? 

Note. — In order to determine more easily the quarterly balances 
entitled to interest, the account may be arranged in iVve^ lQ?\Qr^\\^%^s:iTvsv, 
showing the amount due at each reguVar VuteT^^X, V>aa M\sb«*»^ssA. "Oaa ^».\». 
on the successive amounts. 
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Bate. 


DepoBitB. 


Drafts. 


Bal. 


Time. 


Int. ^. 


1880. 

Jan. 1 


150 
















March 12 


48 






4 


150 


3 mo. 


1.50 




Apr. 10 


125 




25 




173 


3 mo. 


1.73 




June 17 


3.23 


July 


July int. 
12 


3 


23 


34 




267 


3 mo. 


2.67 




Sept. 30 
Oct. 10 


150 
6 


34 


50 




3G7 


3 mo. 


3.67 




1881. 

Jan. 1 int. 


6.34 


Ja n. 



$482 . 57 — $109 = $373.57, Ans. 

Explanation.— $150 draws int. 3 mo. The 2d dep. ($48— $25) + $150 
(Apr. bal.) = $173 draws int. 8 mo. 3d deposit ($125 + $3 July int. -$34, 
dft.) + $173 (July bal.) = $267 ^raws int. 3 mo. 4tli deposit ($f50-$50, 
dft.) + $267 (Oct. bal.) = $367 on int. 3 mo. The sum of deposits witli 
interest, less the sum of drafts gives the balance due. 

4. A deposited Jan. 1, 1881, $125 ; March 15, $140 ; July 5, 
$65. He withdrew Feb. 15, 1881, $30; Apr. 10, $12; Oct. 15, 
$20. What was due Jan. 1, 1882, interest being 4^, payable 
quarterly ? 



Bate. 


Deposits. 


Drafts. 


Balances. 


1881. 








Jan. 1 


$125 






Feb. 15 




$30 


$95 


Mar. 15 


140 






Apr. 10 




13 


128 


j"'^ 1 \ St 






1.90 (6 mo.) 
1.28 (3 mo.) 


July 5 


65 




$226.18 due, July 1, 1881, 


Oct. 15 




20 


45 


1882. 








Jan. 1 Inti 






\ 5A2 (6 mo.) 


1 




1 
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Note. — The drafts are usuallj deduoted from the last deposits made. 
Thus, the draft of $30 taken from $125, leaves a bal. of $95 on int. 
from Jan. 1. The draft of $13, Apr. 10th, leaves $128 on int. from 
Apr. 1, eta (Art 504, N. 2.) 

V B. Jan. 1, 1883, B deposited $120 in a Savings Bank; 
; '} Feb. 20, $60 ; Apr. 1, $150 ; May 30, $80; what interest pay- 
able semi-annually at 4^ was due July 1, 1883 ? Ampunt ? 



^ \ 



\ 



;' 6. On the 4th of Jan., 1881, a mechanic deposited $84 in a 
^^ ^ Savings Bank ; March 25, $50 ; Oct. 9, $96. He withdrew 
May 1, $12, and on the 20th of Oct., $21 ; allowing deposits to 
draw interest at 4^ from the first day of every quarter, how 
much will be due him Jan. 1, 1882 ? 

^^ ' 7. Balance the following, Jan. 1, 1884: deposits Jan. 1, 
1883, $250 ; Feb. 6, $58 ; Apr. 10, $64. Checked out March 
15, $50 ; May 13, $75, interest beginning from the first of each 
quarter. 

8. What would be due a depositor at the end of the year, 
who had a balance of $563 in bank Jan. 1 ; Jan, 8, he added 
$75; March 28, $65; May 15, $84; Apr. 12, withdrew $15; 
Oct. 11, $60, int. allowed from the 1st of the month following 
a deposit ? 

9. The balance due a clerk Jan. 1, 1882, at a Savings Bank 
was $150 ; April 1, he deposited $75 ; July 2, $87 ; and Oct. 3, 
he drew out $25 ; how much did the bank owe him Jan. 1, 
1883, interest payable semi-annually ? 

10. Balance the following4)ass-book Jan. 1, 1883 : 

Dr. Dime Savings Bank in acct. with J. Hamilton. Cr. 



1883. 
Jan. 1 
Mar. 81 

Oct. 1 
1888. 



Three hnndred fifty dollars 
One hundred twenty dollars 
Int. to July, at 5^. 
Three hun. seventy-five dol. 

Int. to January. 



850 
120 

375 



** 



1882. 

A ug. i One hundred twenty dollars 
Oct. 15 Sixty-five dollars. 



n\ 



120 
65 



\ 
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'^ 

506. Stocks represent the capital or property of incor' 
porated companies. 

507. An Incorporated Company is an association authorized 
by law to transact business, having the same rights and obliga- 
tions as a single individual. 

508. The capital stock of a company is divided into equal 
parts called Shares. 

NoTB. — ^Tlie par vaUite of a share varies in different companies. It is 
usuallj $100, and wiU be so regarded in this work, unless otherwise 
stated. 

509. A Stock Certificate is a paper issued by a corporation, 
stating the number of shares to which the holder is entitled, 
and the par value of each share. 

510. The Par Value of stock is the sum named in the 
certificate. 

511. The Market Value is the sum for which it sells. 

Notes. — 1. When shares sell for their nominal value, they are at par; 
when they sell for more, they are above par, or at a premium ; when they 
sell for less, they are below par, or at a discount, 

2. When stocks sell at par they are often quoted at 100 ; when at 7% 
above par, they are quoted at 107, or at 7% premium ; when at 15% below 
par, they are quoted at 85, or at 15 fc discount. 

512. A Preferred Stock is one which is entitled annually to 
a stated per cent dividend out of the net earnings, before the 
common stock dividend is declared, and may be cumulative or 
not. 

NoTE.'^When cumulative, if the earnings are not sufficient to pay the 
dividend for any jear, the holder of pretetred «.\oek \«» entitled to the back 
dJvidea,d8 before any other payments axe made. 
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513. An Installment is a payment of part of the capital. 

514. An Assessment is a sam required of stockholders to 
replace losses, etc. 

515. The Gross Earnings of a company are its entire 
receipts from its ordinary business. 

516. The Net Earnings are the remainder after all expenses 
are deducted. 

517. A Dividend is a sum divided among the stockholders 
from the net earnings of the company. 

Note. — Companies soraetimes declare a Scrip Dividend, entitling the 
holder to the sum named, payable in stock at par value. 

518. A Bond is a written agreement to pay a sum of money, 
with a fixed rate of interest, at or before a specified time. The 
term is applied to National, State, city, and railroad bonds, etc. 

Notes.— 1. Bonds are named from the parties who ipsue them, the 
rate of interest they bear, and the date at which they are payable, or 
from all united. Thus, **U. S. 4's of 1907," means that these bonds bear 
4% interest, and are redeemable after 1907, at the pleasure of the 
Government. 

2. Bonds of States, cities, corporations, etc., are named by combininjOf 
the rate of interest they bear with the name of the State, corporation, etc., 
by which they are issued ; as, Ohio 6's, N. Y. Central 5*s, etc 

3. Convertible Bonds are those which may be exchanged for stock, 
lands, or other property. 

519. Bonds are also known as Jirst, second, etc., Mortgage 
bonds. Income bonds, and Consols. 

520. A Conpon is a certificate of interest due on a bond, to 
be cut off when paid, as a receipt. 

Notes. — 1. Income bonds are those on which interest is paid, if earned, 
and are not usually secured by a mortgage. 

2. The term "Consols" is applied to Bonds issued in i^\3W5a<jS.N?^<5k<s^ 
more classes of outstanding bonds, w\\\c\\ at^ ^^tiwa cou%o\\^\.e.^ "SsjX'Ck *s^^ 
cloBS. The term originated in EngVaud. 
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521. A Mortgage is a conveyance of real estate or other 
property, as a pledge for the payment of a certain amount of 
money. 

Note. — If either the principal or interest is not paid when due, the 
mortgagee has a right to take or sell tlie property. 



United States Bonds. 

522. United States Bonds are known as Coupon Bonds and 
Registered Bonds. 

523. Coupon Bonds have Interest Certificates or Coupons 
attached to them, and are negotiable by delivery. For this 
reason they sell higher in foreign markets than registered 
bonds. 

Begistered Bonds are those payable to the order of the 
owner, whose name is recorded in the oflBce of the Kegister of 
the Treasury, at Washington, D. C. They can be transferred 
only by assignment duly acknowledged. 

Notes. — 1. Letters relating to the transfer of registered bonds or the 
payment of interest on the same, should be addressed to the Register of 
the Treasury. 

2. The transfer books are closed for 30 days previous to the day for 
the payment of dividends ; and stockholders desiring the place of pay- 
ment changed, must give notice to the Register one month at least before 
the dividends are due. 

3. When bonds are sent for transfer, state where the interest is to be 
paid, inclose the stock of different loans in separate envelopes, and name 
on each the amount of stock and the date of the Act of Congress authoriz- 
ing its issue. 

4. Powers of Attorney for the assignment of U. S. Bonds, and the 
assignments, must be properly filled, before transmission to the Register. 

5. Powers of Attorney to draw interest should be addressed to the 
Mrst Auditor of the Treasury. 

A la qaotationff of bonds, the accrued mlereftl tcom \)[i^ ^jkSt ^t closing 
fMe tmnefer books, is included in the Dx\ce. 
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NATIONAL DEBT OF THE UNITED STATES. 

524. The National Debt of the United States is divided 
into Bonds, Funded Loads, Eefunding Certificates, Navy Pen- 
sion Fund, debt bearing no interest, etc. No nation has a 
common name for all its debt. 

Funded Debt Bearing Interest. 

Bonds at 6% continued at 3^ $149,682,900.00 

at 5^ '' '' 401,503,900.00 

s.t ^% 250,000,000.00 

at 4^ 738,772,550.00 

Eefunding Certificates, 4^ 575,250.00 

Navy Pension Fund, d% 14,000,000.00 

11,554,534,600.00 
Debt bearing no Interest since maturity 11,528,265.26 

Non-Interest-bearing Debt. 

Legal-tender Notes $346,681,016.00 

Certificates of Deposit 9,590,000.00 

Gold Certificates 5,188,120.00 

Silver '' 68,675,230.00 

Old Demand Notes 59,920.00 

Fraxjtional Currency 7,075,926.92 437,270,212.92 

Total principal $2,003,333,078.18 

525. Bonds to the amount of $64,623,512, known as 

"Currency Sixes," were issued to the Pacific Railroads, 

and the interest on them is payable by the United States; 

but they are not included in the above estimate, as the 

Government holds mortgages on the roads to cover the 

amount. 

Note. — These took their name from the fact that the interest on them 
is payable in currency or any legal tender. All United States Bonds are 
exempt from taxation. 

526. Of the funded loans there are registered bonds of the 
various issues, in denominations of $50, $100, $500^ ^VQ^Qsf^^ 
$20000, and $50000; and coupon ^iOTiaA q1 %>^^,%^S5^^>%^^^^ 
and $1000. 
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The Funded Debt of Foreign Countries. 

527. Consols are the leading funded securities of the Eng- 
lish Government ; bearing d% interest, payable semi-annually. 
This debt amounted in 1882 to $3,814,500,000, of which 
$3,545,000,000 were Consols^ or Consolidated Annuities, re- 
deemable only at the pleasure of the Government. 

528. The funded debt of France bears the title of Rentes. 
The rate of interest is usually b%. This debt in 1882 was 
$4,750,337,109. Besides this the ''Bons du tr^sor'' amount 
to $65,000,000. 

529. The German Empire has only about $70,000,000 
funded debt bearing 4^ interest, known as 4^ Imperial bonds, 

530. In 1882 Austria had a funded debt of $1,450,000,000, 
the larger part bearing b% interest, known as ^^ Austrian ConsoW^ 

531. R^issia had a debt of $2,421,417,932, a portion of 
which bears a nominal interest of 5 and 5^^. They are 
known as Oriental loans, and are below par. 

Prussia has a debt of $498,500,000, of which $220,000,000 
is consolidated (zuheilung) at an average of A% interest. 

Italy has an immense debt, of which $380,000,000 are in 
" Rentes ** of 3 and 5 per cent 

STOCK EXCHANGES. 

532. Stock Exchanges are Associations organized for buying 
and selling stocks and bonds and other similar securities. 

533. Members are elected by ballot. The qualifications for 
membership are good character and solvency. 

534. The Officers are a President, Vice-President, Treasurer, 
Clerk, Secretary, Standing Committee, Finance Committee, 

Committee on Listing Stocks, and a Nominating Committee. 

Notes. — 1. Every Association makes Us o^ni "ft^-lia.^^* viV^Oa. %sq 
ptnn^eDt and rigidly enforced. 
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2. A system of Arbitration sapersedes all appeals to the law for the 
settlement of disputes. 

535. The New York Stock Exchange is composed of 1200 
members, the maximum allowed by their By-Laws. It is said 
that seats at this Board have recently been sold at prices rang- 
ing from $20,000 to *30,000. 

536. The Exchange is open for business from 10 a.m. to 
3 p. M. Before any new securities are allowed to be quoted or 
sold on the Exchange, they are subjected to a rigid examina- 
tion by the Committee on ^^ Listing'^ Stocks. 

537. There are two lists of Stocks, one is known as the 
Regular list, the other as the Free list. 

538. Ordinarily Stocks and Bonds are quoted at a certain 
per cent on the par value of $100 per share. Stocks of the 
par value of $50 are called half stocks, and those whose par 
value is $25 are called quarter stocks, and the price quoted 
is the percentage of the jpar value. 

The commission for buying or selling Stocks or U. S. 
Bonds is \ of \% {i%). 

Mining Stocks are quoted at so much per share, and the 
commission varies according to the price of the stock. 

539. Pipe-line certificates are quoted at so much per bbl. for 
1000 bbl. of crude Petroleum oil. 

540. Stocks sold '^ regular way" are paid for and delivered 
on the next business day. On sales made ^^luyer three" or 
" seller three " no interest is charged ; on contracts longer than 3 
days, the buyer pays interest, unless otherwise specified. No 
contracts for more than 60 days are recognized. 

Notes. — 1. "Sellers," means deliverable on either of 3 d., at the 
option of the seller. "Buyer 3," means the buyer can demand delivery 
within 3 d., but must take and pay for it the third day. 

2. Quotations are termed ^^flat" when ^\v«i «wCfcTa'^^\B^fc^«^^^ ^^^'^^^ 
in the price named. ^ 
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541. Margin is cash or other security deposited with a 
broker on account of either the purchase or sale of securities, 
and to protect him against loss in case the market price of the 
securities bought or sold varies so as to be against the interests 
of the customer. It is usually 10% of the par value of the 

stock. 

Note. — Brokers charge interest on the sums expended and allow 
interest on the marg^ins deposited. 

542. A Bear is an operator who believes the market price of 
stocks will/aM. 

543. A Bull is an operator who believes the market price 
of stocks will advance. 

Note. — Hence a bull will buy stocks in order to profit by the higJier 
price at which he expects to aeUy and a bear will aeU in order to profit by 
the lower price at which he expects to buy. 

544. Hypothecating stocks and bonds is depositing them 
as collateral security for money borrowed. 

Note. — The securities must be greater than the loan by at least 10% 
of their par value, and in every case by an amount equal to 20^ of the 
amount of the loan. This excess is called the margin of the loan. 

545. Watering Stock is increasing the number of shares of 
an incorporated company without a corresponding increase in 
their value. 

546. A Corner is produced when one or more operators 
owning or controlling all the stock of a company are able to 
purchase still more for either immediate or future delivery. 
When they demand the stock, the sellers are unable to find 
it in the market. 

547. A Syndicate is a combination of Brokers, Bankers, or 
Capitalists who undertake to place large loans, and transact 
other business. 

Note.— stock Privileges known ajs "Puts," « C«X\%," *' Sv^f^ads," and 
Straddles/' are not recognized by the Stock "Eix.c\iMi^<ft. 
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Quotations in Stocks. 

548. The following are taken from a report of sales at the 
New York Stock Exchange in Dec, 1883. The abbreviations 
which appear will be explained hereafter in the Appendix. 

10000 4'8, coup 123f 

50000 4's, reg 122| 

8OOOO3'0, " 101 



250004i's." 114^ 

2000N. C.4*s, CD 81^ 

1000 Tenn. f. new S 38 

10 sh. Am. Ex. Bank 130 

100 Chi. & N. W. pf 142i| 

100 Mut. Un. 8. 1 6's 84J 



Cen. Pac. 1. g 104J @ 104| 

Erie,5tli 105 

Cur. 6's, '95 127i 

Chi. Bur. & Q. 5's Deb 91f 

N. Y. Central 116 @ 116^ 

N. Y. Elevated 105 

Cnii. & W. Ind. 8. f 106jt 

N.J. Central 83f 



<£ < ^ SELLER'S Option. 



Va. Mid.inc '631 



500 Sh. N. K. EL @ 105. 8. 60. n^w York, Dfec. 15, 1883. 

/ have Purchased of Lockwood Bros. Five Hundred 
{500) Shares of the Capital Stock of the New York Elevated 
Railroad Company, at one hundred five dollars ($105) per share; 
payable and deliverable at seller^s option within sixty (60) 
days with interest at the rate of 6% per annum. 

H. B. Stevensoit. 

BUYER'S Option. 



500 Shares N. Y. 0. @ 116, B. 30. ^ew York. Dec. 28, 1883. 

/ have Sold to B. J. Marshall Five Hundred {500) 
Shares of the Capital Stock of the New York Central Railroad 
Company, at one hundred sixteen per cent; payable and 
deliverable at biiyer^s option within thirty {SO) days with 
interest, at the rate of six {6) per cent per anyium. 

0. B. Hatch. 

STOCK INVESTMENTS. 

549. Premiums, Discounts, Dividends, and Assessments, 
are computed by Percentage. 

The par value of the stock is the Base ; the per cent of 
premium, dividend, or discount \a \3\vfe 'Su"^'^\ Kk^*^ •^twwVjvwwv., 
discount, or dividend is tlie ■Petcfeii\.«k%^. 
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550. To find the Cost of stock, the par value and the rate of 
premium, discount or dividend being given. 

1. What cost 50 shares R E. Stock, at 6^ premium, par 
value 1100, brokerage ^% ? 

Analysis. — The cost of 1 share, at 6% premium + J% brokerage = 
1106.125. Ck)st of 50 shares = $106,125 x 50 = $5306.250, Ana, 

2. What cost 60 shares of E. E. Stock, at %% discount, 
brokerage \% ? 

Analysis. — The cost of 1 share, at 8% discount, and J% brokerage = 
$92,125. Cost of 60 shares = $92,125 x 60 = $5527.50, Ans. Hence, the 

EuLE. — Multiply the cost of 1 share by the number of 
shares. 

Note. — In finding the entire cost of stocks the rate % of brokerage is 
added to the rate above or below par, as both are calculated on the same 
amount. Cost of brokerage is not affected by the market value. (Art. 638.) 

3. What must be paid for 800 shares Telegraph stock, at 
25^ premium, brokerage \% ? 

4. What are 60 shares Erie E. E. stock worth, at lh\% 
discount? 

6. What must be paid for U. S. bonds, par value $5000, at 
106, brokerage \% on the par value ? 

Solution.— 60 shares, at $106 = $5300, and (J% brokerage) $6.25 = 
$5306.25. 

6. What cost 75 shares Union bank stock, at Sf^ premium, 
brokerage \%*^ * 

7. The premium on stocks sold was $858, the par value 
$7550 ; what was the cost ? 

8. The discount on a Mining stock is 15i^, par value $50; 
what is the value of 23 shares ? 

551. To find the premium, discount, dividend, or assessment, 
the number of shares and rate being given. 

A What would a stockholder of New York and New Haven 
Ji B. Co. receive, who v^wns 500 shaxea, itom «*» Vfo ftxrAsuA? 
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SOLUmON.— 500 shares at $100 = $50000 the par value, 
$50000 X .04 = $3000.00, Ana. Hence, the 

EfLE. — Multiply the par value of stock by the rate %. 

10. A western R E. Co. called for an assessment of 1%^% ; 
how much inust a man pay who owns 350 shares ? 

11. The stock of a mining Co. was sold at a discount of 4J^; 
how much was received for 800 shares, par value $50 a share ? 

552. To find the Rate %, the par value of stock, the premium, 
discount, dividend or assessment being given. 

12. The capital stock of a Co. was $100000, the dividend 
$22000; what was the rate per cent? 

Solution.— $22000.00 -h $100000 = .22, or 22%, Am, Hence, the 

Rule. — Divide the premium, discount, assessjnent, or 
dividend, by the par value of the stock, 

13. The discount on 75 shares Panama E. E. stock was 
$725 ; what % was it ? 

14. A man owning 25 shares Western Union, was assessed 
$85 ; what was the rate per cent ? 

553. To find the number of shares, when the sum invested and 
the cost of I share are given. 

16. How many shares of factory stock at 6% discount and 
brokerage 1%, can be bought for $76200 ? 

ANAiiYSis. — Since the discoant is 5% and brokerage J%, the cost of 1 
share is 95%+^%, or 95}% of $100 = $95.25. As $95.26 will buy 1 
share, $76200 will buy as many shares as $95.25 are contained times in 
$76200, and $76200 -^ $95.25 = 800, No. of shares, Ans. Hence the 

Rule. — Divide the sum invested by the cost of one 
share. 

16. How many shares of Mutual XTii\o\i\A<5i^^c^^^^^«-'»'^ 
\bl% discount and brokerage ^%, c«a\ ^wxXwi^ lo,^ V^'^'^^'^- 
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17. Find the number of pipe line certificates at 115J, that 
can be bought for $15150, brokerage \%. 

18. What number of elevated railroad shares at 105, 
brokerage \%, will $75150 pay for? 

19. Find the number of shares of Union Pacific, at 20^ 
discount, that can be bought for $32000 ? ^ 

554. To find how stock must be bought which pays a given per 
cent dividend, to realize a specified per cent on the investment. 

20. At what price must I buy stock which pays Q% dividend, 
so as to realize 8^ on the investment? 



Analysis. — Since the annual income is $6 on a share, the price to 
be paid to make 8^ must be $6.00 -*- .08 = $75 per share. Hence, 
the 

EuLE. — Divide the rate which the stock pays hy the 
required rate, the quotient will be the price $o of stock. 

21. What must be paid for U. S. 4's that ^% may be received 
on the investment? 

22. What must bepaid for stock that yields 20^ dividends, 
so as to realize "1^% on the investment ? 

555. To find what sum must be Invested to yield a given 
income, when the market value, and the rate of interest are given. 

23. What sum must be invested in M". Y. 5's, at 108^, to 
produce an annual income of $2500 ? 

Analysis.— The income $2500 -i- $5 (int. on 1 share) = 500, number 
of shares, and $108^ (price of 1 share) x 500 = $54250, Ans, Hence, the 

Rule. — Multiply the market value of 1 share hy the 
number of shares. 

24. How much must be invested in U. S. 4's, at 123|, to 
yield $3500 annually? 

25. What must be invested in Nebraska 8*s, at 75, to yield 
an income of $354:0 annually ? 
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26. What sum must be invested in stock at 112, which pays 
10^ annually, to obtain an income of 13200 ? 

27. How much must be invested in Alabama 6's, at 85, to 
realize $2500 a year ? 

28. How much must be invested in stock at 106, tc yield an 
income of $6000, the stock paying 10% dividend annually ? 

556. To find the % of income from a given investment, without 
regard to its maturity. 

29. What is thQ % income on bonds bought at 125, paying 
12% interest ? 

Analysis.— Since the int. on $100 is $12, the int. on $125 is t^t of 
$12, and $12 -i- 125 = .09f , or ^%, Ans, 

30. Bought 5^ bonds at 75 ; what will be the ^ income ? 
Solution. — $5 -*- $75 = .06f , or 6J^, Ans. Hence, the 

Rule. — Divide the income per share by the cost per 



^ f . ■ 



31. Find the per cent of income on U. S. 4^'8, bought at 

32. What is the per cent of income on Iowa 6's, bought at 
108}, brokerage \% ? 

33. Which is the more profitable, 110000 invested in 3 per 
cents at 101, or/ in 4 per cents at 122|? 

34. If a person were to transfer $29000 stock from Si per 
cents at 99 to 3 per cents at 90| what would be the difference 
in his income ? 

35. A man agreed to take 300 shares of mining stock, par 
value *50 ; after the third installment was paid amourvt\xs% ^^ 
75^ of the par value, a divideivd ol Mo^^^^^^'^^^^^'^^ 
much and what % on the actual cost 9l\9l\v^ T^e.^v^^^ . 
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557. To find the fo income from a given investment payable in 
a given time. 

36. .What per cent income will be received if I buy TJ. S. 4's 
at 112, payable at par in 16 years ? 

AiTALYBiB. — Since the bond matures in 16 years, the premium on 1 share 
($12) decreases |f, or $| each year. The int. $4— $| = $3J income. Ani 
|3.25-i-$112 (cost of 1 share) = 2^% the rate* required. 

37. Bought Tennessee bonds at 38, bearing 4^ int., having 25 
years to run ; what per cent will be realized if they are paid at 
par at maturity ? 

38. What per cent income will be gained from 8^ bonds, 
bought at 90, and payable at par in 20 years ? 

Analysis. — Since the maturity is 20 years, the discount ($10) decreases 
iS, or $i each year. The int. $8 + $i = $8i income ; and $8,50 -^ $90 = 
.09J, or 9J^ the required rate. Hence, the 

Rule. — First find the average annual decrease of the 
premium or discount. 

If the bonds are at a premium^, subtract it from the 
given rate of interest; if at a discount, add it to the 
interest ; the result mill be the average income of one 
share. 

Divide the average income of one share by the cost of 
one share, and the quotient will be the rate per cent of 
income. 

Notes.— 1. When bonds are at a premium, the longer the time before 
maturity, the greater will be the rate per cent of income. 

2. When bonds are at a discount, the longer the time before maturity, 
Qie less will be the rate per cent of income. 

39. What rate per cent of income will be received on U. S. 
4^'8 at 114, payable at par in 16 years ? 

40. Bought Kentucky bonds at 90, due at par in 30 years, 
drawing S% interest ; what is the per cent of income ? 

41. In 1882 Milwaukee and St. Pa\iV 6^^, 9i\3l^ ^\»^^t m 1930, 
were bought for 108 j what interest m\\ t\i\a^i t 
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NoTR — Other methods of analysis than those given are often used by 
dealers in stocks and bonds. Take Ex. 41. The amt. of $100 (1 share) at 
8% for 48 years equals $388. Subtracting cost, $388-$108 = $380, total 
income. The question now becomes, " What per cent of $108 will yield 
$280 in 48 years?" In 1 year, 1% of $108 = $1.08, and in 48 years 
$1.08 X 48 = $51.84 If $51.84 = 1%, $280 = as many % as $5i.84 are 
contained times in $280, or 5xV^ % . 

42. If I pay 108 for TJ. S. 4's, having 15 years to rtin, what 
% will I receive if I keep them till they mature and they are 
paid at par ? 

558. To find how stock must be bought which has several 
years to run, and pays a given % dividend, to realize a specified 
per cent on the investment. 

43. At what price must 6^ bonds, payable in 8 years, be 
bought to realize 4^ on the investment. 

Analysis.— The Amt. of $100, at 6% in 8 yrs. = $148. 
The Amount of $1, at 4% in 8 yrs. = $1.33. 
$148-^ $1.32 = $112gV per share. Hence, the 

EuLE. — Find the amount of $100 for the given time 
and rate, and divide it by the amount of $1 for the 
same time, at the rate required, 

44. Bought railroad 6^ bonds payable in 5 years, and expect 
to realize 7^ on the investment ; what did I pay ? 

45. .What must I pay for 5 per cent bonds, which mature in 
15 years, that my investment may yield 4 per cent? 

46. What shall I pay for a bond of $500, having 12 years to 
run, with interest at 6^, in order to make it an 8^ invest- 
ment? 

] '. Practical Examples. 

559. 1. At what price must a stock paying semi-annual 
dividends of %% be bought, to yield 6^ per annum on the 
capital invested ? 

2. If the semi-annual dividends are 1\{(^^ \s^^ \3s»^ *"^<^5^ 
Btook be bought to yie\3 5%? 
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3. Which is the more profitable investment, a stock at 120, 
paying 8% annually, or a 20-year bond at 90, paying Q% annually ? 

4. Three companies, A, B, and C, are to be consolidated on 
the basis of the relative market values of their stock. 

Thus, A's capital $1,000,000, Market value 100^; 
B's " W,500,000, " " 50^; 

C's " $625,000, " " _4Q^. 

The capital of the consolidated company is to be $2,000,000, 
in 20000 shares of $100 each. What proportion and what 
amount of the capital should be allotted to each of the old 
companies ; and how much stock in the new company should 
the holder of 1 share of the stock of each of the old companies 
be entitled to ? 

6. When 3^ government bonds are quoted at 101, what sum 
must be invested to yield an income of $800 a year ? 

'" 6. What is the accurate interest on an investment of $5000 
in XJ. S. 4|'s at 114J, from Jan. 1 to March 1, inclusive .^ 

7. If a man buys stock at 11% above par, what per cent does 
he receive on his investment, if the stock pays a dividenjd of 

• ^% on its par value ($100) ? 

8. A man bought 8 shares of stock at 108|, and after keep- 
ing it 11 months received a dividend of $7 a share, and sold 
the stock then at 109^ ; what per cent did he receive on his 
investment ? 

9. How many shares of Mutual Union Telegraph stock at 
84|, can be bought for $12000, brokerage \% ? 

10. Bought 0(5t. 12th, 400 Pacific Mail at 42J, and 200 Mich. 
Cen. at 92^; Nov. 10 sold the former at 42|, and the latter at 
92| ; what was my gain ? 

11. Which would be the better investment, $12120 in N. J. 
Central at 84, paying d% annual dividends, or the same invested 
in Chemical Bank stock at 2020, paying 15^ every 2 months ? 

12. A customer deposited $500 margin with a broker 
Nov. 23, who purchased for him 50 shares Mich. Central at 80. 

Jffe sold the same stock Nov. 30th at 98 ; what was the gain, 
brokerage l%? 
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Nov. 33. 
Nov. 30. 



Nov. 2a 
" 30. 

Nov. 30. 

NOTB.- 

1^12.50 on 
$100 each 



OFSBATION. 

Dr. 
To 50 sh. Mich. Cen. at 80. . $4000 
Brokerage J% 6.25 

Int. on $4006.25, Tdays 

Or. 

By margin deposited 

By 50 sh. Mich. Cen. at 98. . $4900 
Less Brokerage ^ % . . . . 6.25 

Int. on $500, 7 days , 

-The brokerage, J of 1% is equal to 
100 shares of stock at the par value of 









4006 


25 




4 


67 


4010 


600 


4893 


75 







58 


5394 


Balance 


$1383 


Less margin 


500 


Gain. . 





$883 



92 



33 
41 



13. A man bought 100 shares Union Pacific at 79 J, and sold 
the same at 82| ; what was the gain, less ^% brokerage ? 

14. Governmeuts yielding $240 a year at ^% interest, were 
sold at 108, and the proceeds invested in land at $75 an acre ; 
how many acres were bought ? 

15. What cost 25 shares of III. Cent, at a premium of 33^ ? 

16. What rate of dividend on the above would be equal to 
6% interest on the investment? 

17. If the K Y. Cen. declares a dividend of 15^, how much 
will a man receive who owns 250 shares ? 

18. What per cent on his investment if he bought the above 
stock at 95 ? What per cent if bought at 116 ? 

19. Which is the better investment, R R. stock at 25^ 
discount, and paying a semi-annual dividend of 4^, or money 
loaned at 10^, interest payable annually ? What % better ? 

20. If the annual dividend on a stock is 15^ and money u 
loaned at 10^ per annum, what should be the price of the stock? 

21. On 84 shares of stock 2 semi-annual dividends were 
declared, one at b%, the other at 4^, the investment paid 10^; 
what did the stock cost ? 

22. A man's income from $2000 worth ot «^ti?6. ^55» W^ ^^^s^ 
annuaJlj; wha^. is the per cent pex vxxvkvx\sv^ 
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23. At what per cent discount must 6^ stock be bought, 
that the investment may pay ^% ? 

24. If a stock yields lb% per annum, what is its value when 
money is worth %% ? 

26. March 4th, deposited with my broker $500 margin, 
for purchasing 50 shares Mo. Pacific E. R stock at 92J. The 
stock was sold March 28th at 96|. Allowing Q% interest on 
the deposit, and charging 6^ interest on the purchase, and \% 
brokerage, what was the net profit on the transaction ? 

26. Sold "short" through my broker 200 shares Mich. 
Cent at 90, and "covered" my "short" at 86|. Allowing \% 
commission for buying and selling, what was my net profit ? 

27. What rate per cent income will be received on TJ. S. 4's 
at 108, payable at par in 15 years ? 

28. A man's income from TJ. S. 4's of 1907, bought at 123, 
and 3's at 101, is $350. If bought at par an equal sum would 
have been invested in each ; how much was his investment ? 
How many shares of each stock did he buy ? 

29. Paid 86f for stock bearing 8^ annual dividends ; and 
received each year $480 ; what was the investment ? 

30. Borrowed $100000 upon 1000 shares N. Y. Cent, at 120. 
If the market price falls to par, how much more of the same 
stock must I deposit with the lender to keep up the original 
margin ? (Art. 544, K) 

PRODUCE EXCHANGES. 

560. Produce Exchanges, or Boards of Trade, are Associa- 
tions of dealers in Produce. They make their own By-Laws 
and are conducted by a Board of Directors, usually including 
a President, Vice-President, Secretary, and Treasurer, who are 
elected by ballot. 

The fee for membership is $1000 and upwards. They have 
committees on Complaints, Arbitration, Appeals, Trades, Prices, 
Transportation^ information and Statistics, e\ft. 
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561. The department which most concerns the public, is the 
Inspection by their committees of the great staples of food, as 
grain, flour, the various kinds of provisions, peas, beans, beef, 
pork, lard, butter, cheese, eggs, and all the important products 
of the country. 

To protect the public against fraud and adulterations, they 
classify these various articles according to quality, after careful 
inspection, and adopt marks or brands for each, by v^hich they 
become known in the markets of the world. 

What the Stock Exchange is to financial securities, the 
Produce Exchange is designed to be to the staples of food. 

Note. — Exchanges have already become important accessories of 
commerce. They facilitate speculation as well as regulate it ; they are 
courts of arbitration for settling disputes, and are considered almost a 
necessity to the interests they represent. Many associations have 
mutual life insurance attachments connected with them. In addition to 
the stock and produce exchan^j^es there are Real Estate, Petroleum, Cotton, 
Tea, Coffee Exchanges, etc., each with a separate organization, the 
avowed objects of which are to advance the interests of trade and 
commerce. ^ 

1. What ^ do I make by purchasing flour at S7.50 per barrel 
cash and selling it for $8.25 on 3 mo. credit, when money is 
worth 6^ ? 

2. A man has a bin 28 ft. long, 5 ft. 4 in. wide, and 4 ft. 
deep, filled with wheat ; what is it worth at $1.15 per bushel? 

Note. — The quantity of grain in bins, etc., is found by reducing it to 
cubic inches and dividing the result by the number of cubic inches in a 
bushel. (Art. 71.) 

3. A dealer has 3 bins of wheat containing 700, 950, and 
1000 bu. respectively ; he has sold 3 lots of 400 bu., 1 lot of 
75 bu. 1 pk. 5 qt., and 6 lots each of 10 bu. 3 pk. 2 qt. ; what is 
the value of what he has left at $1.15 per bushel? 

4. Bought wheat at $1.10 a bushel, allowing IJ^ for waste 
and 2 cts. a bu. for storage ; how must it be sold to gain 8^? 

5. The net proceeds of a shipment of hay, sold at $28 per 
ton, were $12580 after deducting 3^ cQmm.\e»s\ft\i *iv.w^ \^^^ 'sss^ 
other charges; how many tons oi \\«t^ ^et^ ^vg^^^l 
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6. A dealer received 10000 barrels of flour to sell on com- 
mission, and was to invest the proceeds in XT. S. notes at *i-^% 
interest ; he paid $759 charges, sold the flour at $9 a barrel and 
charged Z% commission on the sales ; what amount of notes 
could he buy at 36^ premium, brokerage \% ? 

7. A produce merchant bought 30000 bu. com at $0.55, 
paying $450 charges, and $225 storage ; he sold it at 25^ 
advance on the entire cost on 90 days time ; at what price per 
bu. did he sell it, and what per cent did he gain at the time of 
sale, money being 7^ interest ? 

8. The net proceeds of a sale of 1000 tons of hay at $20 per 
ton were $18325, after deducting $875 for charges; what was 
the rate % of commission ? 

9. A dealer expended equal sums in wheat, rye, and oats ; 
on selling he made 7^ on the wheat, h% on rye, and lost 15^ 
on the oats ; the whole sum received was $1782 ; what sum did 
he invest in each kind of grain ? - ' ' 

10. A grain merchant bought 9000 bu. wheat, paying at his 
option $1 cash per bu., or $1.10 on 3 mo.; which would be the 
more advantageous, to buy on credit, or to borrow the money at 
7j^ and pay cash ? 

STORAG-E. 

562. The business of Storage is done by commission and 
forwarding merchants. Tie prices charged are regulated by 
the Board of Trade of the city in which the Storage is made, 
unless by a special agreement 

663. The rates are usually flxed at a certain price per barrel, 
bushel, box, bale, etc., for one month of 30 days. 

Notes. — 1. In some cities a fiiU month's stora;^ is charged for any part 
of a month they may remain in store, in others 16 days or less are called 
J mo. and over 15 days a whole month. 

2. On Grain the charge per bushel iox B\OT«jg^ Yatiea in different 
cities. 
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564. Accounts of Storage ordinarily contain an entry ol 
articles received and delivered with the date of each. They are 
somewhat similar to bank accounts. 

565. To Average a Storage Acct. according to actual time. 

1. Eeceived on storage and delivered the following : May 1, 
1883, 1000 bbl. flour; May 26, 2000 bbl. Delivered, May 16, 
500 bbl. ; June 1, 1000 bbl. ; June 12, 1100 bbl. ; July 2, 400 
bbl. ; what was the cost of storage at 6 cts. a mo. per barrel ? 

Acct, of Storage of flour received and delivered for acct. of 

A. Hamilton of Chicago. 



Products. 



Date. 


Beceived. 


1883. 




May 1 


1000 bbl. 


" 16 




" 26 


2000 '' ' 


June 1 




« 12 




July 2 






3000 bbl. 



Delivered. 


500 bbl. 

loao *^ 

1100 " • 
400 « 


3000 bbl. 



Balances. 


Days. 
15 


1000 bbl. 


500 " 


10 


2500 « 


5 


1500 " 


11 


400 " 


20 


000 « 


00 



15000 

5000 

12500 

16500 

8000 

0000 



30 ) 57000 
Storage for 1 month for 1900 bbl. 
1900 X .06 = $114.00, Ans. 

EuLE. — Multiply the nuinber of barrels, etc, by the 
number of days they are in store between the time of 
entrance and delivery. Multiply each balance by the 
numiber of days it remains unchanged. Divide the sum 
of products by 30, the quotient is the number of articles 
in store for one month. 

2. Eeceived and delivered on account of Samuel Barrett of 
New Orleans sundry bales of cotton as follows: Eeceived 
Jan. 1, 1884, 2310 bales ; Jan. 16, 120 bales ; Feb. 1, 500 bales; 
Feb. 12, 200 bales. Delivered Feb. 12, 1200 bales ; March 6, 
800 bales ; April 3, 400 bales ; April 10, 300 bales. Balance 
the account to May 1, and find tVv^^tot^^^^^wft.^'NSi ^^^^^"^ 
hdle per month. 
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3. Received on storage, and delivered the following merchan- 
dise : Received Jan. 1, 1884, 100 bbl. rye meal ; Jan. 15, 200 bbl. 
rye meal ; Feb. 10, 300 bbl. corn meal ; Feb. 20, 10 bbl. oat 
meal. Delivered Jan. 15, 100 bbl. rye meal; Jan 30, 150 bbl. 
rye meal ; Feb. 28, 200 bbl. com meal. What is the amount of 
storage due March 1st, at 5 cents a barrel per month ? 

Note. — When differeDt rates are charged for different kinds of goods 
in store at the same time, a separate calculation must be made for each 
kind. 

LIFE INSURANCK 

566. Life Insurance is a contract by which a company or 
party agrees to pa-y a certain sum of money on the death of 
the person insured, or when he reaches a certain age. 

567. Life Insurance Companies are divided into Stock, 
Mutual, and Mixed (Stock and Mutual), and Co- Operative 
Companies. (Arts. 232, 233.) 

NOTB. — The first three are defined under " Insurance." (Art. 229.) 

568. In a Co-Operative Insurance Company each member is 
assessed a fixed sum to meet losses by deaths as they occur. This 
sum is graduated according to age at the time of becoming 
a member, and the sum for which he is insured. 

569. The Policy is the Contract which specifies the rate 
of premium, the parties to whom the money is to be paid, etc. 

Notes. — 1. The money may be paid to any one named by the insured. 
If payable to himself, it becomes a part of his estate at his death, and is 
liaUe for his debts. 

2. If payable to anothery it cannot be touched by his creditors ; nor can 
he in his will deprive the party of its benefits. 

3. The agreement is not to indemnify the insured for a loss, as in Fire 
and Marine Insurance, but to pay a specified sum. Hence, a person may 
insure his life for an^ amount, or in as m>any Companies as he pleases. 

570. Policies vary according to the nature of the insurance. 
The wore prominent are the Ordinary, Limited^ Term, Endow- 

me/i^j, and Afinuity PoUcw$- 
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Note. — Two persons may insure by a Joint Policy and the sum 
(nsured is payable to the other on the death of either. 

571. An Ordinary Life Policy stipulates to pay to the 
parties named in it, a certain sum of money on the death of 
the insured, the annual premium being paid during his life. 

NoTB. — The holder of an Annuity Policy receives a certain sum 
every year during his life. It is secured by a single cash payment. 

572. A Limited Policy is one on which the premium is paid 
annually for a limited number of years, specified at the time 
the policy is issued, or until the death of the insured, if that 
should occur before the end of the period named. 

Note. — The premiums on this class of policies are payable annually, or 
all at one time. If they are all paid at once, the insured receives an 
annual dividend in cash. . 

573. Term Policies are payable at the death of the insured, 
if he dies during a given term of years, the annual premium 
continuing till the policy expires. 

574. An Endowment Policy guarantees the payment of a 
certain sum of money at a specified period, and is payable at 
the death of the insured, if he dies within that period. It 
becomes an endowment payable at the end of the period to the 
insured, if he is still living. 

Note. — An endovmient policy is a combination of a term policy and a 
pure endotmnent. These policies are issued for periods from 10 to 35 
years, and may be paid by single payments or by annual premiums. 

575. The Premium is a fixed sum paid annually, or at 
stated periods. It varies according to the expectation of life. 
(App. p. 297.) 

576. The Reserve Fund is a sum which, put at a given rate 
of interest, with the premiums on existing policies, is intended 
to be suflBicient to meet all obligations when they become due. 

Note. — The legal rate of interest on xeaetN^ l\]C[i^ Va. ^^'^Xsa^^ 'cS.^^^^ 
York ia4i^,m Maasachuaelts 4% * 
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ANNUA! 


. PREMIUM RATES FOB AN INSURANCE OF $1000. 










PATABLR 


AS LNDICATK1), OB AT DEATH, 


IF FBIOB. 








Age. 


At 


In 10 


Tnl5 


In 90 


In 25 


In 90 


In 36 


Age. 




Death. 


years. 


years. 


years. 


years. 


years. 


years. 




25 


16.91 


100 23 


62.65 


44.46 


34.04 


27.54 


23.30 


25 




26 


17.34 


100.27 


62.71 


44.54 


34.14 


27.66 


23.46 


26 




27 


17.79 


100.32 


62.77 


44.62 


34.24 


27.80 


28.64 


27 




28 


18.26 


100.38 


62.84 


44.71 


84.36 


27.95 


28.84 


28 




29 


18.76 


100.43 


62.92 


44.80 


34.49 


28.12 


24.06 


29 




30 


19.30 


100.50 


63.00 


44.91 


34.62 


28.30 


24,81 


30 




31 


19.85 


100.56 


63.09 


45.02 


34.78 


28.51 


24.58 


31 




32 


20.44 


100 64 


63.19 


45.15 


34.96 


28.74 


24.89 


32 




33 


21.06 


100.72 


63.29 


45.30 


35.15 


29.00 


25.28 


33 




34 


21.73 


100.81 


63.41 


45.46 


35.36 


29.29 


25.60 


34 




35 


22.42 


100.91 


63.54 


45.64 


35.61 


29.61 


26.01 


35 




36 


23.16 


101.02 


63.69 


45.84 


35.88 


29.97 


26.47 


36 




37 


23.94 


101.14 


68.85 


46.06 


36.18 


30.37 


26.98 


37 




38 


24.78 


101.27 


64.04 


46.31 


36.52 


30.81 


27.54 


38 




39 


25.66 


101.42 


64.24 


46.60 


36.90 


81.30 


28.16 


39 




40 


26.61 


101.58 


64.48 


46.91 


37.32 


31.85 


28.84 


40 




41 


27.60 


101.76 


64.73 


47.27 


37.80 


. 82.46 


29.59 


41 




42 


28.66 


101.97 


65.03 


47.67 


38.33 


83.14 


80.42 


42 




43 


29.79 


102.21 


65.36 


48.12 


38.92 


33.89 


31.32 


43 




44 


30.99 


102.48 


65.74 


48.63 


39.58 


34.73 


82 31 


44 




45 


32.27 


102.78 


66.17 


49.20 


40.82 


85.65 


33.40 


46 




46 


33.64 


103.13 


66.65 


49.85 


41.15 


86.67 




46 




47 


35.11 


103.63 


67.19 


50.56 


42.07 


87.79 




47 




48 


36.66 


103.98 


67.81 


51.37 


43.09 


89.08 




48 




49 


38.33 


104.49 


68.50 


52.27 


44.23 


40.39 




49 




50 


40.10 


105.06 


69.26 


53.27 


45.48 


41.87 




60 




51 


41.99 


105.70 


70.12 


54.38 


46.86 






51 




62 


44.01 


106.41 


71.08 


55.61 


48.88 






62 




53 


46.16 


107.20 


72.14 


66.98 


60.06 






53 




54 


48.47 


108.08 


73.32 


58.50 


51.89 






54 


,tk 


55 


50.92 


109.07 


74.63 


60.17 


63.90 






55 




56 


53.55 


110.16 


76.09 


62.02 








56 




57 


56.35 


111.38 


77.71 


64.06 








57 




58 


59.35 


112.73 


79.51 


66.3i 








58 




59 


62.56 


114.23 


81.50 


68.78 








59 




60 


65.99 


115.90 


83.71 


71.49 








60 




61 


69.67 


117.75 


86.15 










61 




62 


73.59 


119.81 


88.84 










62 




63 


77.81 


122.09 


91.81 










63 




64 


82.33 


124.63 


95.08 










64 


I 


66 j 


8Z17 j 


127M 


98.68 




\ 


\ 


\ 


L!il 
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577. The true value of a policy surrendered is the legal 
reserve leas a certain per cent for expenses. 

The market value is the sum the company will pay the holder 
on its surrender. 

NoTBS. — 1. Reserve Endowment, Tontine Investment, and some other 
special policies, guarantee to pay the holder a definite amount at the 
termination of fixed periods. 

2. Some companies apply all credited dividends to the continuance of 
the insurance. Others apply the legal reserve to the purchase of term 
insurance at the regular rates. 

578. Finding the annual premium for an ordinary life or endow- 
ment policy when the rate and sum insured are given ; by the Tables. 

1. What is the annual premium for an ordinary life policy of 
$3000, issued to a person 35 years of age ? 

Solution. — By the Table the annual premium for $1000 at 35 years 
of age is $22.42 ; hence, for $3000 it is 3 times $22.42 = $67.26, Ana. 

2. Find the annual premium for an ordinary life policy of 
$10000, issued to a person 40 years old. 

3. A young man at the age of 25 years took out an ordinary 
life policy of $20000 ; he died at the age of 45 years ; how 
much more than he had paid in premiums did his heirs receive ; 
no allowance being made for interest ? 



TABLE OF ANNUAL RATES 


FOR 


ENDOWMENT 


POLICIES OF $1000. 


FATABLK AS 


INDICATED. 




Age. 


In 10 
years. 


In 15 
years. 


In 20 
years. 


Age. 


Age. 


In 10 
years. 


Tnl5 
years. 


In 20 
years. 


Age. 
36 


25 


$103.91 


$66.02 


$47.68 


25 


36 


$105.75 


$68.12 


$60.11 


26 


104.03 


66.15 


47.82 


26 


37 


106.00 


68.41 


50.47 


37 


27 


104.16 


66.29 


47.98 


27 


38 


106.28 


68.73 


50 86 


38 


28 


104.29 


66.44 


48.15 


28 


39 


106.58 


69.09 


51.30 


39 


29 


104.43 


66.60 


48.33 


29 


40 


106.90 


69.49 


51.78 


40 


30 


104.58 


66.77 


48.53 


30 


41 


107.26 


69.92 


52.31 


41 


31 


104.75 


66 96 


48.74 


31 


42 


107.65 


70.40 


5289 


42 


32 


104.92 


6716 


48.97 


32 


43 


108.08 


70 92 


53 54 


43 


33 


105.11 


67.36 


49.22 


33 


44 


108.55 


7150 


54.25 


44 


34 


105.31 


67.60 


49.49 


34 


45 


109.07 


72.14 


65.04 


45 


35 


105.53 


6785 


49 79 


35 


46 

\ 


I 109.65 


I i:^m 


l^'5i<V^ 


k ^Sk 
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4. A man at the age of 32 years has an investment of $15000 
at Q% interest, which he intends to leave his family; what will be 
its amount in 25 years at compound interest ? How much will 
his family receive if he takes out a 25-year policy for $15000 and 
pays the premiums from the simple interest on his investment ? 

5. What annual premium must I pay for a twenty-year 
endowment policy of $12000; my age being 40 years? 

6. What is the annual premium on a 20-year endowment 
policy for $16000 ; the age being 45 years ? 

7. How much more is received at the expiration of the 20 
years, than has been paid out in annual premiums ? 

8. If a person 36 years of age secures an endowment policy 
for $1000 for 20 years, payable to himself or his heirs, what 
will be his loss if he survives and pays his premium annually? 

9. A man insured his life at the age of 46 years for $15000 
on the ordinary life plan. He died at the age of 75 ; having 
paid the premiums annually, how much had the insurance 
company received ? How much would a 10-year endowment 
cost for the same sum ? 

10. What is the annual premium for a 15-year endowment 
policy of $12000, issued to a person 32 years of age ? 

11. . When 46 years of age a man took out a 10-year endow- 
ment policy of $10000. He survived the period of endow- 
ment ; having paid the annual rates, how much less did he 
receive than he had paid the company, reckoning interest at 
6^? (Art. 595.) 

12. A gentleman at the age of 45 insures his life on the 
ordinary life plan for $18000. How much must be put at b% 
interest to meet the annual premiums ? 

13. If he hved to be 65 years old, would his family receive 
more, or less, if the premiums were put at b% interest in a 
savings bank ? How much ? (Art. 502.) 

14. A lady 35 years of age took out a life policy for $5000 
for the benefit of her husband, paying the entire premium at 
the rate of $369.91 on $1000, in one payment She died in 6 
years after securing the policy ; how much less would the 

company have received if she had paid the premium at the 
annual rates ? 
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ANNUITIES. 

579. An Annnity is a specified sum of money paid annually, 
or at equal periods ; as, semi-annually, quarterly, monthly; to 
continue a given number of years, for life, or forever. 

580. A Perpetual Annuity is one of unlimited duration. 

581. A Certain Annuity begins and ends >at a fixed time. 

582. A Contingent Annuity depends upon some unforeseen 
event, as the death of an individual, or his arrival at a certain 
age. Life Insurance, Pensions, Dowers, Leases, etc., belong 
to this class of incomes. 

583. An Annuity in Possession or an Immediate Annuity is 

one that begins immediately. When the Annuity begins at 
some future time it is called a Deferred Annuity, or Annuity 
in Eeversion. 

Note. — The term of reversion may be definite or contingent. 

584. If Annuities are not paid when due, they are said to 
heforiorne, or in arrears, 

585. The Present Value of an Annuity is the sum which, at 
the given rate of interest, will amount to its final value. 

586. The Amount or Final Value of an Annuity is the sum 
which all its payments with interest on each will amount to 
at its termination. 

Note. — Annuities, like debts, are entitled to interest after they are due. 

587. Annuities at Simple Interest are computed by the 
principles of Arithmetical Progression, the Annuity being the 
first term ; the interest of the annuity for 1 year, the common 
difference ; the time in years, the number of terms ; and the 
annuity jt??W5 the interest due on it for \hR. tlxjcccX^^^ ^1-^^^^^\^%»% 
i the last term. 

16 



242 At Simple Interest. 

588. To find the Amount or FinuxH Value of an Annuity at 
Simple interest, when the Time and Rate are given. 

1. What is the amount of $100 annuity for 5 years, at %% ? 

Analysis. — The^r«f annuity is not daie until the end of the first year, 
and draws interest only from the time it falls due. The second is not due 
until the end of the second year, and draws Interest 1 year less than the 
first ; the third one year less than the second; and so on till all the pay- 
ments are made. Hence, the arithmetical series 

100 + (6x4), +100 + (6x3), +100 + (6x2), +100 + 6, +100. 

589. The last payment equals the given annuity plus the 
product of the annual interest by the number of payments 
less 1. "* 

590. The terms are now the annuity ov first payment, the last 
payment, and the numier of payments, to find the sum of all 
the payments. 

The sum of the two extremes, 100 + 124 = 224, and 224+-2 = 112,^ the 
average value of all the payments. Now, 112 x 5 = 560, the sum or final 
value of the annuity. Hence, the 

EuLE. — I. To the annuity add the product of the 
annual interest of the annuity by the number of pay- 
ments less i, for the last payment. 

II. Multiply half the sum of the first and last pay- 
ments by the number of paym^ents, and the product will 
be the final value of the annuity, 

2. What is the amount of ^an annuity of $150 for 8 years, 
when money is worth Q% simple interest ? 

591. To find the Present Worth of Annuities at Simple Interest. 

3. What is the present worth of $1 20 annuity for 4 yr., at 7^? 

SOLTJTION. — By the preceding rule the final value of the annuity is 
$530.40. The present worth of $530.40 due in 4 years, at 7% simple 
interest = $414,375 (Art. 310). Hence, the 

Exile. — First find the amount or final value of the 
given annuity for the given time and rate; then find 
the present worth of this amount as in true discount. 

4. Wbatia the present wot tK ot %^0Q «.wwu\X.i tet '^ ^x., ^^ ^fo? 
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ANNUITIES AT COMPOUND INTEREST. 

592. Annuities at compound interest are computed by the 
principles of Geometrical Progression, the anmiity being the 
first term; the amount of $1 for 1 year, the ratio; the 
number of payments, the number of terms, and the anmiity 
multiplied by the amount of $1 for 1 year or period, raised to 
the power whose index is 1 less than the number of payments, 
is the last term. 

1. What is the amount or final value of an annuity of $100' 
for 4 years, at Q% compound interest. 

Analysis. — Tlie^«^ annuity is not due until the end of the jlrst year 
or period ; the second is not due untU the end of the second year or period, 
and draws interest 1 year leas than the first ; the third draws interest 1 
year less than the second, and so on until all the payments are made. 
Hence, assuming $1 for the annuity, we have the following series : 

$1, 1 X 1.06. 1 X (1.06 X 1.06), 1 X (1.06 x 1.06 x 1.06) ; 

or, $1, 1 X 1.06, 1 X (1.06)^ 1 x (1.06)3, etc. 

That is, each successive term = the 1st term x by the ratio raised to a 
power whose index is 1 less than the number of the term. Therefore, the 
last term = 100 x 1.191016 = 119.1016. Hence, 

593. To find the last term or payment 

Multiply the first term by that power of the ratio 
denoted by 1 less than the number of terms. 

594. The terms are now the annuity or first payment, the last 
payment, and the ratio, to find the sum of all the payments. 

Since, $100 (annuity) x (1.06)« = $119.1016, the last payment, 
$119.1016 X 1.06, the ratio, = $126.247696. Then, $126.247696 - $100 
(annuity) = $26.247696 ; and $26.247696 ^ .06 = $437.4616, the sum of 
the terms, or final value of annuity. Hence, the 

KuLE. — Multiply the last term by the ratio, and sub- 
tracting the first term from the product, divide the 
remainder by the ratio less 1. 

Note. — The labor of computing annuities «A, Ck»TK^-v5s^^ \x^ws^«3^ '^a^ 
^reatlj diminished by the use of tV\e ioWoNvm^ \aXAe»; 
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Table I. 

595. Amount of $1 annuity at Compound Interest, from 
1 year to 40, inclusive. 



Yre. 

1 


B%. 


B%' 


4%. 


6J<. 


W. 


1%. 


Yre. 


1.000 000 


1.000 000 


1 000 000 


1.000 000 


1.000 000 


1.000 000 


1 


2 


2.030 000 


2.085 000 


2.040 000 


2.050 000 


2.060 000 


2.070 000 


2 


3 


3.090 900 


3.106 225 


3.121 600 


3.162 600 


3.183 600 


8.214 900 


3 


4 


4.183 627 


4.214 943 


4.246 461 


4.310 125 


4.874 616 


4.\89 943 


4 


5 


6.309 136 


6.362 466 


6.416 323 


6.626 631 


6.637 093 


6.760 789 


5 


6 


6.468 410 


6.660 152 


6.632 975 


6.801 913 


6.975 319 


7.163 291 


6 


7 


7.662 462 


7,779 408 


7.898 294 


8.142 006 


8.398 888 


8.654 021 


7 


8 


8.892 336 


9.051 687 


9.214 226 


9.549 109 


9.897 468 


10.259 803 


8 


9 


10.159 106 


10.368 496 


10.682 795 


11.026 564 


11.491 316 


11.977 989 


9 


10 


11.463 879 


11.731 393 


12.006 107 


12.677 803 


13.180 795 


18.816 448 


10 


11 


12.807 796 


13.141 992 


13.486 351 


14.206 787 


14.971 643 


15.783 699 


11 


12 


14.192 030 


14,601 962 


15.026 805 


16.917 127 


16.869 941 


17.888 461 


12 


13 


15.617 790 


16.113 030 


16.626 838 


17.712 983 


18.882 138 


20.140 643 


13 , 


14 


17.086 324 


17.676 986 


18.291 911 


19.508 632 


21.015 066 


22.560 488 


14 


15 


18.596 914 


19.295 681 


20.028 588 


21.678 664 


23.276 970 


26.129 022 


15 


16 


20.166 881 


20.971 090 


21.824 681 


28.667 492 


25.670 628 


27.888 064 


16 


17 


21.761 688 


22.705 016 


23.697 512 


26.840 366 


28.212 880 


30.840 217 


17 


18 


23.414 435 


24.499 691 


26.646 413 


28.182 885 


30.905 663 


33.999 083 


18 


10 


26.116 868 


26.357 180 


27.671 229 


80.689 004 


33.759 992 


87.878 965 


19 


20 


26.870 374 


28.279 682 


29.778 079 


38.065 954 


36.785 591 


40.996 492 


20 


21 


28.676 486 


30.269 471 


81.969 202 


86.719 262 


39.992 727 


44.866 177 


21 


22 


30.636 780 


32.328 902 


34.247 970 


38.505 214 


43.392 290 


49.006 739 


22 


23 


32.452 884 


34.460 414 


36.617 889 


41.480 475 


46.996 828 


63.486 141 


23 


24 


34.436 470 


86.666 528 


39.082 6(H 


44.501 999 


60.815 677 


68.176 671 


24 


25 


86.459 264 


88.949 82/7 


41.646 908 


47.727 099 


54.864 512 


63.249 080 


25 


26 


88.663 042 


41.313 102 


44.311 746 


61.113 454 


69.156 883 


68.676 470 


26 


27 


40.709 634 


42.759 060 


47.084 214 


54.669 126 


63.706 766 


74.483 823 


27 


28 


42.930 923 


46.290 627 


49.967 683 


68.402 588 


68.528 112 


80.697 691 


28 


20 


45.218 860 


48.910 799 


52.966 286 


62.322 712 


78.639 798 


87.846 529 


29 


30 


47.575 416 


51.622 677 


56.064 938 


66.438 848 


79.058 186 


94.460 786 


30 


31 


50.002 678 


54.429 471 


59.328 335 


70.760 790 


84.801 677 


102.073 041 


31 


32 


62.602 769 


57.334 502 


62.701 469 


75.298 829 


90.899 778 


110.218 154 


32 


33 


66.077 841 


60.341 210 


66.209 627 


80.063 771 


97.348 166 


118.933 425 


33 


34 


67.730 177 


63.468 152 


69.857 909 


85.066 959 


104.183 755 


128.258 766 


34 


35 


60.462 082 


66.674 013 


73.662 226 


90.320 307 


111.434 780 


138.286 878 


35 


36 


63.271 944 


70.007 603 


77.598 314 


95.886 323 


119.120 867 


148.918 460 


36 


37 


66.174 223 


73.457 869 


81 .702 246 


101.628 139 


127.268 119 


160.387 400 


37 


5*/ 69.159 449; 77.028 895 


85.970 336 


107.709 546 


135.904 206 


172.561 020 


38 


39 75i.234 23S 90.724^ 906 


90.409 150 


114.095 023 


145.058 468 


185.640 292 


39 


40 75.401 260/84.650 278 


95.025 516 


11^.1^714 


\m.^ab\\al40 
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Table II. 

596. Present Worth of $1 annuity at Compound Interest, 
from 1 year to 40, inclusive. 



Yrs. 

1 


3J<. 


^%%. 


45C. 


w. 


m. 


1%. 


Yrs. 


0.970 874 


0.966 184 


.0.961 538 


0.952 381 


0.943 396 


0.984 579 


1 


2 


1.913 470 


1.899 694 


1.886 095 


1.859 410 


1.883 893 


1.808 017 


2 


3 


2.828 611 


2.801 637 


2.775 091 


2.723 248 


2.673 012 


2.624 314 


3 


4 


8.717 098 


3.673 079 


8.629 806 


8.645 961 


3.465 106 


8.887 209 


4 


5 


4.579 707 


4.615 052 


4.451 822 


4.829 477 


4.212 864 


4.100 196 


5 


6 


5 417 191 


5.326 563 


5.242 137 


5.075 092 


4.917 334 


4.766 587 


6 


7 


6.230 283 


6.114 544 


6.002 055 


5.786 878 


6.582 381 


5.389 286 


7 


8 


7.019 692 


6.873 966 


6.732 745 


6.463 213 


6.209 744 


5.971 296 


8 


9 


7.786 109 


7.607 687 


7.436 382 


7.107 822 


6.801 692 


6.515 228 


9 


10 


8.530 203 


8.316 605 


8.110 896 


7.721 785 


7.360 087 


7.028 677 


10 


11 


9.262 624 


9.001 551 


8.760 477 


8.806 414 


7.886 875 


7.498 669 


11 


12 


9.964 Oai 


9.663 334 


9.3S6 074 


8.868 252 


8.388 844 


7.942 671 


12 


13 


10.634 955 


10.302 738 


9.986 648 


9.398 573 


8.852 688 


8.357 635 


13 


14 


11.296 073 


10.920 520 


10.563 128 


9.896 641 


9.294 984 


8.745 452 


14 


15 


11.937 985 


11.517 411 


11.118 387 


10.379 658 


9.712 249 


9.107 898 


15 


16 


12.561 102 


12.094 117 


11.658 296 


10.887 770 


10.105 896 


9.446 632 


16 


17 


13.166 118 


12.651 321 


12.165 669 


11.274 066 


10.477 260 


9.763 206 


17 


18 


13.753 513 


13.189 662 


12.659 297 


11.689 587 


10.827 603 


10.059 070 


18 


19 


14.323 799 


13.709 837 


13.138 989 


12.066 821 


11.158 116 


10.336 578 


19 


20 


14.877 475 


14?212 403 


13.590 326 


12.462 210 


11.469 421 


10.593 997 


20 


21 


16.415 024 


14.697 9T4 


14.029 160 


12.821 153 


11.764 077 


10.835 627 


21 


22 


15.938 917 


15 167 125 


14.451 115 


13.163 003 


12.041 582 


11.061 241 


22 


23 


16.443 606 


15.620 410 


14.856 842 


13.488 574 


12.303 379 


11.272 187 


23 


24 


16.935 542 


16.058 868 


15.246 968 


13.798 642 


12.550 358 


11.469 884 


24 


25 


17.413 148 


16.481 515 


15.622 080 


14.098 945 


12.783 856 


11.658 688 


25 


26 


17.876 842 


16.890 852 


15.982 769 


14.275 186 


13.003 166 


11.825 779 


26 


27 


18 327 031 


17.285 365 


16.329 686 


14.648 034 


18.210 534 


11.966 709 


27 


28 


18.764 108 


17.667 019 


16.663 063 


14.898 127 


13.406 164 


12.137 111 


28 


29 


19.188 456 


18.035 767 


16.983 715 


15.141 074 


13.590 721 


12.277 674 


29 


30 


19.600 441 


18.392 045 


17.292 033 


15.372 451 


13.764 831 


12.409 041 


30 


31 


20.000 428 


18.736 276 


17.588 494 


15.592 811 


18.929 086 


12.581 814 


31 


32 


20.338 766 


19.068 866 


17.873 552 


15.802 677 1 14.084 043 


12.646 555 


32 


33 


20.765 792 


19.390 206 


18.147 646 


16.002 &19 


14.230 280 


12.753 790 


33 


34 


21.131 837 


19.700 684 


18.411 198 


16.192 204 


14.368 141 


12.854 009 


34 


35 


21.487 220 


20.000 661 


18.664 613 


16.374 194 


14.496 246 


12.947 672 


35 


36 


21.832 252 


20.290 494 


18.908 282 


16.546 862 


14.620 987 


13.036 206 


36 


37 


22.167 285 


20.670 525 


19.142 579 


16.711 287 


14.736 780 


13.117 017 


37 


38 


22.492 462 


20.841 087 


19.367 864 


16.867 893 


14.846 019 


13.193 473 


38 


39 


22.806 215 


21.102 500 


19.584 486 


17.017 041 


, 14 .wa «X?» 
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B. 


23.114 772 
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21.356 072 


19.79^ T1I4 
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246 Annuities. 

597. To find the amount or Final Value of an Annuity. 

BiJLE. — Multiply the tabular amount of $1 by the 
annuity, the product will be the final value, (Table I.) 

Note.— When paymeiits are made semi-aDiiually, take from the table 
twice the given number of years, and J the given rate of interest. 

2. What is the final value of $600 for 8 years, at 6^ ? 

Solution.— Tab. Amt. of $1, at 6% for 8 years = |9.897468 ; and 
$9.897468 x 600 = $5938.4808, Ans. 

3. What is the final value of an annual pension of $160 for 
15 years, at 4^ ? 

•4. A widow is entitled to $140 a year for 18 years, at 10^ 
semi-annual compound interest ; what is its final value ? 

598. To find the Present Value of an Annuity. 

Rule. — Multiply the present worth of $1 by the §iven 
Annuity, (Table XL) 

5. What is the present worth of $300 due in 7 years, at 6^ ? 

Solution.— Present worth of $1, at 6% for 7 yr. = $5.582381 ; and 
$5.582381 X 300 = $1674.7143, ^tw. 

6. What is the present worth of an annual ground rent of 
$500, at 4^, for 12 years ? 

7. What is the present worth of an annuity of $500 for 8 
years, at 4% ? 

8. What is the present worth of an annuity of $3000, at 3^, 
for 20 years ? 

599. To find the Present Worth of an Annuity in Reversion. 

Rule. — ¥ind the present worth of $1 to the time the 
a/inuitj/ begins, also to the tiwje it ends ; and multiply 
^Ae di^erence between these values hij tKe £iueTb oYbTvuilt^j* 
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9. What is the present worth of an annuity in reversion of 
$1000, at 6^, which begins in 3 years, and then terminates 
after 5 years ? 

SOLXJTION.— The present worth of $1, at 6% for 3 yr. = $2.673012 

8 yr. = $6.209744 
Their difference $3.536732 x 1000 (annuity) = $3536.732, ^tw. 

. 10. The reversion of a lease of $450 per year, at b%, begins in 
3 years and continues 16 years; what is its present worth ? 

11. A father bequeathed his son, 11 yrs. of age, a b% annuity 
of $1000, to begin in 3 years and continue 10 years ; what 
would be the amount when the son was 21 years old ? What 
is its present worth ? 

600. To And the Present Worth of a Perpetual Annuity. 

EuLE. — Divide the given annuity by the interest of fl 
for 1 year, at the given per cent, 

12. A man wished to establish a perpetual professorship in a 
college, at $2000 a year; what sum must he invest in Gov't 5's 
to yield this income ? 

Solution.— $2000.00-^.05 = $40000, Am. 

IZ. An estate in New York pays $3000 annually, at ^% 
interest, on a perpetual ground rent; what is the value of the 
estate ? 

Note. — When the annuity is payable for any period less than a year, 
before dividing by the interest of $1 for 1 year, the annuity must be 
increased by the interest which may accrue on the parts of the annuity 
payable before the end of the year. 

14. What is the present worth of a perpetual annuity of 
$250 in arrears for 10 years, allowing ^% compound interest. 

Note. — There is now due the amount of $260 annuity for 10 yr. at 8%, 
which must be added to the present worth of the perpetuity. 

16. What is the present worth of a perpetuity of $500, in 
arrears for 30 years, allowing compound interest at 5 per 
cent? 
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SINKING FUNDS. 

601. Sinking Funds are sums of money set apart at regular 
periods for the payment of indebtedness. They are properly 
derived from an excess of income above expenses.* 

602. To find what sum must be set apart annually, as a sinking 
fund, to pay a given debt In a given time. 

1. A certain town borrowed 120000 to build a Union School- 
house, and agreed to pay %% compound interest; what sum 
must be set apart, as a sinking fund annually, to pay the debt 
in 10 years ? 

Analysis. — ^The ami. of $1 at 6% comp. int. for 10 yra. is $1.790848, 
and that of $20000 is 20000 times as much, or $35816.96. (Art. 306.) 

Again, the amt. of an annual payment or annuity of $1 at 6 % for 10 
yrs. is $13.180795; since to pay $13.180795 requires an annuity of $1 at 
6% for 10 yrs., a debt of $35816.96 wiU require 35816.96-4-13.180795 = 
$2717.36, Ans, Hence, the 

Rule. — Divide the amount of the debt at its maturity, 
at compound interest, hy the amount of an annuity of $1 
for the given time and rate, and the quotient will be the 
sinhing fund required. 

2. What sum must be set apart annually to rebuild a bridge 
costing $30000, estimated to last 17 years, allowing 6% com- 
pound interest ? 

3. A railroad company bought $100000 worth of rolling 
stock, payable in 5 yr. with 6% compound int. ; what sum must 
be set apart annually as a sinking fund to discharge the debt ? 

4. The National debt of the United States was about 
$2,003,000,000 ; what must be the excess annually of revenue 
over expenditure, allowing 6% comp. interest to pay the debt 
in 21 years. 

* Sinking Funds were first introduced into England in 1716, and renewed in 1786 by 
MesBFS. Price and Pitt, who contended that by applying a certain amount of revenue to 
the purchase of stocks the dividends of which should be reinvested in the same manner. 
a sinking fund would be established, which at compound interest would increase so that 
the largest debt might be paid. But the fallacy of this idea was proven by Dr. Hamilton. 
who showed that the sinking fund had really added to the debt, and demonstrated that 
^IfO (?Sl/ffae 8inl^iD^t\m^ COXlBists in an excess Qt TQyWTke ^Qi^^ ^ig^^i^^W^^ 
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603. To find the number of years required to pay a given debt, 
by a given annual sinking fund. 

6. A village built a school-house costing $12000, and raised 
$1700 a year to pay for it ; allowing Q% compound interest, 
how many years will it require to cancel the debt? 

Analysis. — Since a sinking fund of $1700 at 6% for a certain time has 
a present worth of $12000, a sinking fund of $1, for the same time and 
rate, has a present worth of ^j^ part as much; and $12000 -^ 1700 = 
$7.05882. Looking in Table (Art. 596) in col. 6%, the time correspond- 
ing with this present worth of $1 is 9 years, which is the number of whole 
years required, with a balance ^ue of $788 51. 

The amt. of the debt $12000 at 6% comp. int. in 9 yr. = $20273.748 
The ami. of B. fund $1700 " « « .. - 195^5.238 

Balance due at the end of 9 yr $738.51 

Hence, the 

BjJijE^-^Divide the debt by the given sinking fund, and 
the quotient will be the present worth of $1 for the time. 
Looh for this number in Table (Art. 596) in the col, 
denoting the given rate, and opposite in the column of 
time will be found the number of years. 

Notes. — 1. If the exact number is not found in the column take the 
years standing opposite the next smaller number. 

2. To ascertain the balance due at the end of the number of whole 
years, find the difi*erence between the amount of the debt at the given rate 
for the time taken out, and the amount of the sinking fund for the same 
time and rate. (Tables, Arts. 595, 306.) 

6. The national debt of Great Britftin is about £800,000,000; 
allowing b% compound interest, how many years would it 
require to cancel it by an annual sinking fund of £48,000,000 ? 

7. The national debt of France is about $4,750,000,000; 
allowing 3^ int., how long would it take to discharge it by a 
sinking fund of $200,000,000 a year ? 

8. The Dom. of Canada had a debt in 1881 of $199801537, 
and a sinking fund of $44465757; allowixv^ 4<fQ \»k»,^ Vss^ 
wm/par^ will be required tiP catve^X \?cv!^ ^L^cArt 
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604. To find the amount of a sinking fund, the rate of interest 
and the time being given. 

9. If a Kailroad Co. sets apart an annual sinking fund of 
$20000, and puts it at 7^ compound interest, what will be its 
amount in 10 years ? 

Analysis. — ^The amount of a sinking fund of $1 in 10 yr., at 7%, is 
$13.816448 (Table, Art. 595) ; therefore, the amount for the same time 
and rate of a sinking fund of $20000 = $13.816448 x 20000 = $276338.96. 
Hence, the 

'RuLE.^^uUiply the amount of 01 for the given time 
and rate as found in Art. 595 by the annioal sinking 
fund. 

10. What will be the amount in 12 years of a sinking fund 
of $12000, yielding 6% compound interest ? 

605. Sinking Fund Bonds are securities issued by Corpora- 
tions, based on the pledge of a special income which is funded 
for their redemption. 

Note. — This income is derived in the case of Railroads from the sale 
of lands, from rents, etc., or from a per cent of the earnings. These 
bonds are bought and sold in the stock market like Mortgage Bonds. 

11. A Eailroad Co. issued sinking fund bonds at 6% for 
$200000, payable in 10 years; if at compound interest, what 
sum must be set apart annually to meet interest and principal 
when due ? (Art. 602.) 

12. What would be the amount in 10 years, at 6% simple 
interest ? 

13. If the funded securities were drawing an annual income 
of 4:% compound interest, by how much would the amount 
necessary to meet principal and interest at 6% be reduced? 

24, With the above reduction. w\\at ^wm would be needed 
annually as a sinking fund to pay t\ie amouxi^. ^Xv^tl ^xskfe^\» f^^\ 
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606. A Power is a product of e^w«? factors. 

Thus, 2x2x2 = 8, and 3x3 = 9; 8 and 9 are powers. 

Note. — Powers are named according to the number of times the equal 
factor is taken to produce the given power. 

607. The First Power is the number itself. 

608. The Second Power is the product of a number taken 
twice as a factor^ and is called a Square. 

609. The Third Power is the product of a number taken 
three times as a factor^ and is called a Cube. 

610. An Exponent is a small figure placed above a number 
on the right to denote the power. 

It shows that the number above which it is placed is to be 
raised to the power indicated by this figure. Thus, 

611. The expression 2* is read, "2 raised to the fourth 
power, or the fourth power of 2." 

1. Express the 4th power of 84. 3. The 7th power of 350. 

2. Express the 5th power of 248. 4. The 8th power of 461. 

612. To find any required Power of a Number. 

6. What is the 5th power of 8 ? 
Solution.— 8*^ = 8x8x8x8x8 = 82768, Ans, 

EuLE. — Take the number as mamj time,^ as a f a^s^T ^% 
^here are unfits in the cjcporteri/t of tine TequAre;^ ^o\weT . 
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Notes. — 1. A common fraction is raised to a power by involving each 
tenn. Thus, (J)' = yV 

2. A mixed number should be reduced to an improper fraction, or the 
fractional part to a decimal ; then proceed as above. 
Thus. (3i)2 = (f )« = y ; or 2i = 3.6 and (3.6)^ = 6.35. 

8. All powers of 1 are 1 ; for 1 x 1 x 1, etc. = 1, 

613. A Root is one of the equal factors of a number. 

Note. — Boots are named from the number of eqticU fiactors they contain. 

614. The Square Root is one of the two equal factors of a 
number. 

Thus, 5 X 5 = 35 ; therefore, 5 is -the square root of 25. 

615. The Cube Root is one of the three equal factors of a 
number. 

Thus, 3 X 8 X 3 = 37 ; therefore, 3 is the cube root of 37, etc. 

616. The character (^) is called the Radical Sign. 

Note. — It is a corruption of the letter R, the initial of the Latin radix, 
a root. 

617. Boots are denoted in two ways : 

1st. By prefixing to the number the Radical Sign, with a 
figure placed over it called the Index of the root ; as ^4, ^8. 

2d. By a fractional exponent placed above the number on 
the right. Thus, 9^, 27^, denote the square root of 9, and the 
cube root of 27. 

Notes. — 1. The figure over the radical sign and the denominator of 
the exponent, each denote the name of the root. 

2. In expressing the square root, it is customary to use simply the 
radical sign ('\/), the 3 being understood. Thus, the expression y/2^ = 5, 
is read, " the square root of 25 = 5." 

618. A Perfect Power is a num\)^x \^\xo^^ ^x^t rqct can be 
found; m^ 9, 16, ^5, etc 
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619. An Imperfect Power is a number whose exact root can 
not be found. This root is called a Sui'd. 

Thus, 5 is an imperfect power, and its square root 2.23+ is a surd. 
Note. — All roots as well aspoioers of 1, are 1. 

SQUARE ROOT. 

620. Extracting the Square Root is finding one of two equal 
factors of a number. (For demonstration, see Complete Grad. 
Arith., Art. 733.) ' 

621. To extract the square root of a number. 

1. Find the square root of 5625. 

Explanation. — Since the number consists of two opbbation. 

periods of two figures each, its root will have two 562^ f 7^^ 

figures. The greatest square in the first period is 49, ^ 

its root is 7, which is placed in tlie quotient. Sub- _ " 

tracting this square from the left hand period and 145 
placing the next period on its right, the dividend is 
725. Doubling the root found for a trial divisor, and 
taking the first two figures for a trial dividend, the 
next quotient figure is 5 ; writing this also in the divisor^ multiplying the 
divisor thus completed by this last figure of the root, and subtracting 
there is no remainder. Therefore, 75 is the required root. Hence, the 

Gen eral R ule. 

I. Separate the number into periods of two figures 
each, beginning at units, and count both ways, 

II. Find the greatest square in the first period on the 
left, and place its foot on the right. Subtract this 
square from the period, and on the right of the remain- 
der place the next period for a dividend. 

III. Double the part of the root thus found for a trial 
divisor ; and finding how many times it is contained in 
the dividend., omitting the right hand figure, annex the 
quotient both to the root and to tlie dlmsor • 



725 
725 



y 
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IV. Multiply the divisor thus increased by the last 
figure placed in the root, subtract the product from the 
dividend, and place the next period on the right of the 
remainder. 

V. Proceed as before, till the root of all the periods 
is found. 

Notes, — 1. If there is a remainder after the root of the last period is 
found, annex periods of ciphers, and proceed as before. The figures of the 
root thus obtained will he decimals, 

2. If the trial divisor is not contained in the dividend, annex a cipTier 
both to the root and to the divisor, and bring down the next period. 

8. It sometimes happens that the remainder is larger than the divisor ; 
but it does not necessarily follow that the figure in the root is too small, 

4. The left hand period in wTtole numbers may have but one figure ; 
but in decimals^ each period must have two figures. Hence; if the number 
of decimals is odd, a cipher must be annexed to complete the period. 

Find the square root of the following numbers : 

2. 2916. 6. ;0784. 8. .00953361. 

3. 531441. 6. .766961. 9. 617230.2096. 

4. 287.65. 7. 1073.741. 10. 3685.000289. 

622. To find the Square Root of Fractions. 

11. What is the square root of ^? 
Solution. — y^ = l» -4w«. Hence, the 

Rule. — Reduce the fraction to its simplest form and 
find the square root of each term separately. 

Notes. — 1. If either term of the given fraction, when reduced, is an 
imperfect square, reduce the fraction to a decimal, and proceed as above. 

2. Mixed numbers should be reduced to improper fractions, or the 
fractional part to a decimal. 

12. What is the square root ot ^^ Au%. Z1^^ or ^. 



Square £oot 

13. vm = ? ' 16. vm=f 

17. What is the square root of 28^ P 
SOLOTION.-aej = *S'' and V*F= ¥ = 

623. The square described on the 
hypothemise of a right-angled triangle is 
equal to the sum of the squares of the 
base and altitude. 




f Altitude = wHypolhenus^ — Bas^. 

Formula. — < Hypothenuse = ••/'Ras^ + Altitude*. 

\ Base = VSypolhenus^ — AUitudA 

IB. What is the length of & side of a eqnare field coutaiDiiig 
31^ acres. 

19. The distance between the diagonal corners of a square 
field is 60 rods ; what ia its area in acres, and what the length 
of a aide ?i- '--■*.? (f^?)-^-^'^'^ " ■yj •• j v ^ 

20. Find the square root of the product of squares of 11 and 16. 

21. The cube of 3.5 ia the square root of what nnmber ? 

22. A ladder 20 ft long is standing 13 ft. from the bottom 
of a bouse, and loaning against its side 4 ft. below the eaves ; 
how high is the hoase ? 

23. The entire area of a cubic block is 384 inches ; what is 
the area and length of a diagonal of one of its faces ? 

21. A telegraph wire 69 ft. long fell from the roof of a bouse 
36 ft. high and struck the opposite curb stone ; how far from 
house to curb stone ? 

26. What is the length of a diagonal path across a park 
containing an acre in the form of a square ? 

26. A rope 116 ft. long will reach from a point in the street 
to a window on one side the street 35 ft. high, and to a window 
on the opposite side 45 ft. high •, \\o'n ■«\fe \?> 'Ofte, ^u^^"*. 
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CUBE ROOT. 

624. Extracting the Cube Boot of a number is finding on$ 
of its three equal factors. 

Boots: 1, 2, 3, 4, 5, 6, 7, 8, 9, 10. 
Cubes: 1, 8, 27, 64, 125, 216, 343, 512, 729, 1000. 

Principles. — i°. The cube of a number cannot have more 
than three times as many figures as its root, nor but two less. 

2^. If a number is separated into periods of three figures each 
beginning at units place, the number of figures in the cube root 
tvill be the same as the number of periods. 

625. To extract the cube root of a number. 

1. Find the cube root of 1860867. 

1860867 ( 123, Ans. 
1 



102 X 3 — 300 


860 


10x3x2= 60 




22— 4 


728 


1st Complete Div., 364 


132867 


1202 X 3 — 43200 




120x3x3- 1080 




32= 9 




2d Complete Div., 44289 






132867 



Explanation. — Tho cube of the first period is 1, which is placed in the 
root. Bringing down the next period for a dividend, find a trial divisor 
by squaring the root already found with a cipher annexed, and multiply 
this square by 3, the product, 300, is contained in 860, two times. Write 
2 in the root, and complete the divisor by adding to it 3 times the product 
of the root already found with cipher annexed, multiplied by the next 
figure of the root, making 60, also add the square of this next figure. 
The divisor completed is 364. Multiply it by the root figure and subtract 
the product, the remainder is 132. Bring down the next period, and for a 
second trial divisor, multiply the square of the root (12) with cipher 
annexed, by 3, making 43200. This is contained in the dividend 3 timea 
Completing the divisor as before, tlie root ia 1'^^, Au8. 'ELfiaRfeAV^^'e^ 
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General Rule. 

1. Separate the given nurriber into periods of three 
figures each ; begin with units and count both ways, 

II. Find the greatest cube in the first period on the 
left, and place its root on the right. Subtract this cube 
from the period, and to the right of the remainder 
bring down the next period for a dividend, 

III. For a trial divisor, multiply the square of the root 
thus found, considered as tens, by three ; find how many 
times it is contained in the dividend^ and write the 
quotient for the second figure of the root. 

IV. To complete the trial divisor, add to it three times 
the product of the root previously found with a cipher 
annexed, by the next root figure, also a^dd the square of 
this next figure, 

V. Multiply the divisor thus completed by the last 
figure placed in the root. Subtract the product from 
the dividend ; andj to the right of the remainder bring 
down the next period for a new dividend. Find a new 
trial divisor as before, and thus proceed till the root of 
the last period is found. 

Notes. — 1. If there is a remainder after the root of the last period is 
found, anne^ periods of ciphers, and proceed as before. The root figures 
thus obtained will be demnals. 

2. If a trial divisor Is not contained in the dividend, put a cipher in 
the root, two ciphers on the right of the divisor, and bring down the next 
period. 

3. If the product of the divisor completed into the figure last placed in 
the root exceeds the dividend, the root figure is too large. Sometimes the 
remainder is larger than the divisor completed ; but it does not necessarily 
follow that the root figure is too smaU. 

Find the cube root of the following numbers: 

2. 39304. 6. 109095.488 8. 1.658503. 

3. 104329. 6. 210.68921. 9. 125.000512. 

4. 1.74088. 7. iG^GiB^'iI^. Vi- i^\^^^^^^. 
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626. To find the cube root of a common fraction, reduce the 
fraction to its lowest terms, then extract the root of its mimera- 
tor and denominator. 

Notes. — 1. When either the numerator or denominator is not a perfect 
evbe^ the fraction should be reduced to a decimal, and the root of the deci- 
mal be found as above. 

2. A mixed number should be reduced to an improper fraction. ^ 

11. What is the cube root of -^^ ? 
Solution.— \/^ = f , Am. 

Find the cube root of the following: 

12. m- 13. i^. 14. -Hfl. 16. T*H^ 

16. Extract the cube root of the square of 999. 

17. Find the fifth power of 8 and extract its cube root. 

18. What is the inside measurement of a cubic box that 
will hold 2^ bushels of wheat ? 

19. What is the side of a cubic bin which may be exactly . 
filled by 600 bu. wheat, allowing 2150.4 cu. in. to a bushel ? 

20. What is the length of one side of a cubic cistern that 
will hold 160 hogsheads of water ? 

21. Extract the cube root of 205692449^27. 

22. If a cubical box contains 54872 cu. inches, what is the 
length of one side ? 

23. What is the cube root of 67917312 ? 

24. Find the cube root of 444194947 ? 

"^ ' SIMILAR SURFACES AND SOLIDS. 

627. Similar Surfaces and Similar Solids are those which 
have the same form, and their like dimensions proportional. 

Notes. — 1. All circles and all rectilinear figures &Te similar, when their 
several angles are equal eacli to each, and their like dimensions prapor- 
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2. The like dimensions of circles are their diameters, radii, and circum- 
ferences. 

3. The like dimensions of spheres are their diameters, radii, and 
eircumferences ; those of cubes are tJieir sides. 

4. The like dimensions of cylinders and cones are their altitudes, and 
the diameters or the circumferences of their bases. 

5. Pyramids are similar, when their Jklscs are similar polygons, and 
their altitudes proportional. 

6. Polyhedrons (i. e., solids included by any number of plane' faces) are 
similar, when they are contained by the same number of similar polygons, 
and all their solid angles are equal each to each. 

628. Principles. — 1°. The AreoA of similar surfaces are to 
each other as the squares of their like dimensions. Conversely, 

2^. The Like Dimensions of similar surfaces are to each 
other as the square roots of their areas. 

3°. The Contents of similar solids are to each other as the 
cubes of their like dimensions. Conversely, 

4^. The Like Dimensions of similar solids are as the cuhe 
roots of their contents. 

1. If one side of a triangle is 9 inches, and its area is 36 
inches, what is the ayea of a similar triangle the correspond- 
ing side of whicH is 18 inches ? 

Solution.— 9* : 18* : : 36 in. : a? in., or 144 inches, Ans. 

2. The area of a triangle is 30 inches, and one side of it is 
9 inches ; what is the corresponding side of a similar triangle 
whose area is 144 inches ? 



Solution. — ^/^ : y^lii : : 9 in. : a? in., or 18 in., Ana. 

3. If the area of a triangular pyramid is 16 sq. feet, and one 
side of the base is 20 inches, what is the area of a similar 
pyramid the corresponding side of which is 30 inches? 

4. A quarter section of land is 160 rods square; what is the 
length of one side of a square tract containing 36000 acres ? 

5. The area of a triangle is 206 sq. inches, its altitude 24 
inches ; what is the area of a similar triangle whose altvt»5iftk x^ 
56 inches? 
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6. If the diameter of a circle is 20 feet, what will be the 
diameter of another circle 3 times the area of the first ? 

7. If a ball weighs 40 pounds whose diameter is 6 inches, 
what will a ball whose diameter is 12 inches weigh? 

SOLTJTIOK.— 68 : 12» : : 40 lb. : x lb., or 320 lb., Am. 

8. If a ball which weighs 64 pounds is 8 inches in diameter, 
what is the diameter of a similar ball weighing 343 pounds ? 

Solution.— if/ei lb. : /y^sS lb. : : 8 in. : x in., or 14 inches, Am. 

9. If a pyramid 20 ft. high contains 4600 cu. ft., what are the 
cubic contents of a similar pyramid 100 ft. high ? 

10. K a stack of hay containing 8 cwt. is 8 ft. high, what 
will be the height of a similar stack containing 3 tons? 

11. If a cylindrical cistern 5 feet in diameter contains 65.44 
cubic feet, what will a similar cistern contain whose diameter 
is 20 feet ? 

12. If an ox that girts 6 feet weighs 900 pounds, what will 
be the weight of an ox that girts 7 feet ? 

13. A half peck measure is 9^ in. diameter and 4 in. deep ; 
what are the dimensions of a similar measure that will hold a 
bushel ? 

14. If a cable 2 centims in diameter will sustain 217 
kilograms, how many kilograms will a cable 9 centims in 
diameter sustain ? 

15. If a ball 5 inches in diameter weighs 75 pounds, how 
much will a ball 11 inches in diameter weigh ? 

16. If a globe 5 centimeters in diameter is worth $450, what 
is the value of a globe 10 centimeters in diameter? 

17. Two similar triangular fields contain respectively 80 and 
90 acres ; a side of the former is 75 rods, what is the coitcs- 
ponding side of the latter ? 

18. If a pipe 3 centims in diameter fills a cistern in 4 hr. 

16 min., what must be the diameter of a pipe which can fill it 

in 49 minutes ? 

I 
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PLANE FIGURES. 

629. Mensuration is the process of measuring lines^ snr^ 
faces, and solids. 

Note. — For the measurement of rectangular surfaces and solids, see 
Arts. 165, 179. 

^30. A Begular Polygon has all its sides and all its angles 
equal. 

631. A polygon having three sides is called a triangle ; four 
sides, a quadrilateral; five sides, a pentagon; six sides, a hex- 
agon; seven sides, a heptagon; eight sides, an octagon; etc. 



632. The Altitude of a quadrilateral 
having two parallel sides is the perpendic- 
ular distance between these sides ; as, AL. 



633. The Diagonal of a figure is a straight line AB which 
joins the vertices of two opposite angles. (Art 166.) 




634. A Vertical Line is a right line per- 
pendicular to a horizontal line. (Art. 167.) 

635. A Bhomboid is an oblique-angled par- 
allelogram. 

636. A Bhombus is an equilateral rhom- 
boid. 



^^•' 
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637. A Trapezoid is a quadrilateral 
which has two of its sides parallel. 

638. A Trapezium is a quadrilateral 
having four unequal sides, no two of 
which are parallel. 

Note. — The line AB is the diagonal of 
the adjoining fi^rore. 



639. A Triangle is a polygon having three sides 
and three angles. 

640. The Base of a triangle is the side AB on 
which it is supposed to stand. 






A D B 



641. A Vertical Angle is the angle opposite the base; as^C. 



642. An Equilateral Triangle is one having 
three equal sides. 

643. The Altitude of a triangle is the per- 
pendicular CD drawn from the vertical angle 
to the base. 



c 
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AREA OF PLANE FIGURES. 

644. The Area of a plane figure is the surface bounded by 
its perimeter. 

645. It is proved by Geometry that 

The area of a triangle is equal to half the area of a parallelo* 
gram of equal base and altitude. 

Illustration. — Let ABCD be a parallelogram 
whose altitude is the perpendicular EB. 

Connect the diagonal comers by the straight 
line BD, and the parallelogram will be divided 
into two equal triangles, the altitude of each 
being EB. 




Area of Plane Figv/res. 
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The area of a parallelogram or rectangle is equal to the length multi- 
plied by the breadth. The sides must be reduced to the same denomina- 
tion before multiplying. 

Note.— The perimeter of a parallelogram of unequal sides is greater 
than that of a square of equal area. 

Illustration. — Let the adjoining figure 
be a garden whose area is 16 sq. rods. If a 
fence is put around it in its square form, its 
length will be 16 rods. But if J the width is 
exchanged for an equal area in the rear, the 
length of the garden will then be four times 
its width and the length of fence required 
will be 20 rods. 







4 rodB. 
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4 X 4 = 16 e>q. rods. 



1. A lot of ground 80 ft. long by 
20 ft. wide was cut diagonally by a 
railroad, leaving a triangular plot of the same base and altitude; 
what was its area ? 

2. What will it cost to pave a roadway 80 feet long and 15 
ft. wide, at 11.50 per sq. yard ? 

3. What will it cost to plaster a room 15 ft. 6 in. long, 13 ft. 
8 in. wide, and 9 ft. high, at 26 cents a square yard ? 

4. Two fields contain 10 acres each ; one is in the form of a 
square, the other is 4 times as long as it is wide ; what would 
be the difference in expense of fencing them at $2.25 per rod ? 

5. If the fence were built 4^ ft. high, of boards 8 in. wide, 
the lower one raised 2 in. above the ground, and a space of 3 
in. between the boards, how many sq. feet of boards would be 
required for both fields ? 

6. How many more for one than for the other ? 

7. A piece of land containing 2 acres is 5 times as long as it 
is broad; what are its length and breadth ? 

8. How many bricks 8 in. long and 4 inches wide will pave 
a yard that is 100 ft. by 50 ? 

9. How many yards of carpeting | yd. wide will cover a 
floor 27 ft. 3 in. long and 22 ft. 6 in. wide? How many 
breadths will it require ? 

10. If the room were 23 ft. 8 in. wide, how much would you 
need to buy allowing for waste ? 
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AREA OF TRIANGLES. ,. 

646. To find the Area of a Triangle, when the Bate and 
Altitude are given. 

Multiply the base by half the altitude. (Art. 632.) 

Note. — Dividing the area of a triangle by half the altitude gives the 
hose. Dividing the area by half the hose gives the altitude. 

1. What is the area of a triangle whose base is 24 feet and 
altitude 16 feet ? 

2. The base of a triangle is 28 centimeters and the altitude 
16 centimeters ; what is the area ? 

3. A board 16 feet long is 22 inches wide at one end, and 
tapers to a point; what is the value at 4^ cents a sq. foot ? 

647. To find the Area of a Triangle, when the Three Sides 
are given. 

From half the sum of the three sides subtract each side respec- 
tively ; then multiply half the sum and the three remainders 
together, and extract the square root of the product. 

4. What is the area of a triangle whose sides are respectively 
12 feet, 16 feet, and 18 feet ? 

Solution.— (12 + 16+ 18)-^3 = 23 ; 28-12 = 11 : 23 -16 =^7 ; 23-18 = 
5. And 23x11x7x5 = 8855; \/8855 = 94.1+ sq.ft., Ans. 

5. How many acres in a triangular field whose sides are 
respectively 45, 55, and 60 feet ? 

6. What is the area of an equilateral triangle whose side is 
24 feet ? 

648. To find the Altitude, when the Area and Base are given. 
KuLE. — Divide the area by half the hase. 

7. What is the altitude of a triangle whose area is 37| square 
yards and base 5 yards? Ans. 15 yards. 
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8. At $6.25 a sq. rod, a triangular lot cost $1281.25 ; the 
base was 40 rods, what was the length ? 

9. The base of a triangle is 128 ft., area 298f sq. yd. ; what 
is the altitude ? 

10. A house lot containing 12 A. 56 sq. rods was in the form 
of a triangle, the base of which was 56yj-j rods ; what was the 
altitude ? 

649. To find the Base, when the Area and Altitude are given. 
EuLE. — Divide the area by half the altitude. 

11. What is the base of a triangle whose area is 156 sq. ft 
and its altitude 12 feet ? Ans. 26 feet. 

12. What is the base of a triangle whose area is 144 acres 
and its altitude 60 rods ? 

13. Find the base of a triangle whose area is 5280 sq. yd., 
and altitude 240 yards. 

14. A garden contains | of an acre in shape of a triangle, 
the altitude of which is 2 rods 4 ft. 3 inches ; what is the 
base? 

15. A triangular field whose altitude is 70J rods, contains 
12 A. 56 sq. rods; what is the base ? 
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CIRCLES. 

650. A Circle is a plane figure bounded 
by a curve line, every part of which is 
equally distant from a point within called 
the center. 

651. The Circumference of a circle is 
the curve line by which it is bounded. 

652. The Diameter is a straight line drawn through the 
center, terminating at each end in the circumference, as AB. 
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653. The Badius is a straight line drawn from the center to 
the circumference, and is equal to half the diameter, as CE. 

Note. — From the definition of a circle, it follows that all the roMi are 
equal; also, that all the diameters are equal, 

654. From the relation of the circumference and diameter 
^x) each other, we derive from Geometry the following 

Principles. — r, Tlie Circumf erence= the Diameter x 3.14 J6 
nearly. 

2°. The Diameter of a Circle = the Circumference -7- 3.14,16 
nearly. 

3^. Tlie Area of a Circle = half the Circumference x ty the 
Radius. 

Notes. — The diameter of a circle may also be found by dividing the 
area by .7854 and extracting the square root of the quotient. 

2. The area of a circle may also be found by multiplying the square of 
its diameter by the decimal .7854, or, by multiplying tbe circumference by 
\ the diameter. 

8. The decimal .7854 is found by taking \ of the area of a circle whose 
circumference is 1, that is ^^ of 8.1416. 

1. What is the circumference of a disc of 15 inches radius ? 
Solution. — 15 in. x 2 x 3.1416 = 94.248 inches, Ans, 

2. What is the diameter of a lake 721 r. in circumference ? 
Solution.— 721 rods-^3.1416 = 229.5+ rods, Ans. 

3. What is the area of a race-course 320 rods in circum 
ference ? 

Solution.— 320 rods -^ 3.1416 = 101.859 rods = diameter, 

Radius = 50.929 rods, i circumference = 160 rods. 
50.929 X 160 = 8148.64. Hence 8148.64 sq. rods, Ans. 

4. A cistern is 29 feet 8 inches in circumference; what is the 
diameter ? 

5. What is the difference in the perimeters of 2 acres of land, 
one a circle the other a square ? 
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6. What is the diameter of a circular piece of land measuring 
^ acres ? 

7. How many sq. feet in a circular grass plot 45 feet in 
diameter? 

8. A circular fish-pond is 850 ft. in circumference ; what ia 
its area ? 

9. The diameter of a circular piece of land is 84 feet ; how 
long a fence will be required to go around it ? 

10. A horse is tied to a post in a meadow, by a rope 45|^ ft. 
long ; how much ground can he graze upon ? 

11. What is the area of a circle whose diameter is 120 rods? 

12. What is the diameter of a circle whose circumference is 
94.318 yards ? 

13. What is the circumference of a circle whose diameter is 
45 rods ? 120 rods ? 

14. How many acres in a circular park whose circumference 
is 2 miles ? 

655. The Area of a square inscribed within a circle, is 
found by taking twice the square of its radius. 

16. What is the largest square stick of timber that can be 
cut from a log 36 inches in diameter ? What is the length of 
one side ? 

Solution.— (18 x 18) x 2 = 648 sq. in. = Area. 
V'eSS = 26.45+ in., Ana. 

16. How large a stick of square timber can be made from a 
log 20 inches in diameter ? 

17. The circumference of a circle is 3 ft. 4 in. ; what is the 
side of a square of equal area ? 

18. What is the difference between the area of a square 
circumscribed about a circle 18 inches in diameter, and the 
area of the largest square that can be inscribed within the 
same circle ? 

19. The circumference of a circle is 3 meters 4 decimeters; 
what is the area of a square inscribed within it? 
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656. To find the side of a square equal in area to a given 
circle. 

EuLE. — Multiply the diameter by .8862 y or the circuwr' 
ference by .2821. 

20. yhe diameter of a circle is 20 feet; what is the side of a 
square of equal area ? 

Solution.— 20 ft x .8863 = 17.7240 feet, Ans. 

21. A field is 150 rods in circumference; what is the side of 
a square field of the same area ? 

22. The distance around each of two gardens is 25 rods ; one 
is in the form of a circle, the other a square; which contains 
the more land, and how much ? 

"P' SOLIDS. 

657. A Solid is that which has length, breadth, and 
thickness. 

658. A Prism is a solid whose bases are 
similar, equal, and parallel, and whose sides 
are parallelograms. 

Note. — When their bases are parallelograms they 
are caUed parallelopipeda, or parallelopipedona. 

659. All rectangular solids are prisms. 

660. A Bight Prism is one whose sides are 
perpendicular to its bases. 

661. A Rectangular Prism is one whose bases are rectangles; 
and its sides perpendicular to its bases. 

662. A Triangular Prism is one whose bases 
are triangles. 

Notes. — 1. Prisms are named from the form of their 
bases, as triangular, quadrangular j pentagonal, hexa- 
gonal, etc. 

2. When their sides are all equal to each other they 
are called cubes. 
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663. The Lateral Surfoce of a prism is the sum 
of all its faces. 

664. A Cylinder is a circular body of uniform 
diameter, whose ends are equal parallel circles. 

665. The Altitude of a prism or a cyliuder la 
the perpendicular distance between its bases. 
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666. To find the Lateral Surhce of a Prism or Cylinder. 

ECLE. — Multiply the perimeter of the base hy the 

altitude. 



1. What 18 the lateral surface of a prism, the altitude of 
which is 18 feet and its base a pentagon, each side of which is 
8 feet. 

BOLDTION.— 8 ft. X 5 = 40 ft. the perimeter. 

40 ft. X 18 = 730 square feet, the surface, Am. 

2. What is the convex surface of a cylinder the circumfer- 
ence of whose base is 63 inches, and the altitude 3 feet? 

SOLITTIOH. — 62 la. X 3fl = 2233 sq. inches. Am. 

3. How many square feet of canvas will be required to 
cover a cylinder 16^ feet in circumference and 25 feet 
long? 

4. How many square inches of surface in a stcve pipe 
33 inches in circumference and 13 feet long ? 

6. What is the convex surface of a log 35 ft. in circumfer- 
ence and 18 ft. long P 

6. What is the convex surface of a cylinder 3 ft. long and 
1^ ft. in diameter ? What is its entire surface ? 
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667. To llml the Contents of a Pritai or Cylinder, when the 
Perimeter of the Bate end the Altttnde ere given. 

BuLE. — Multiply the area of the base by the altititde. 

Note, — ^This mle is applicable to attprignu, triangular, quadrangular, 
etc. ; a]jK> to all paralUiopipedons. 

7. The standard bashel of the United States is 1&| inches 
in diameter and 8 inches deep ; how many cabic inches does it 
contain ? 

SonrriOK.— -The diam. 18J in. x 3.1416 = 58.1196 in. = drcomference. 
58.1196-S-2 = 29.0598 ; and 18 J -^2 = 9} ; 
29.0598 X 9i = 268.8031 sq. in. = area, 
.^d 268.8031 X 8 = 2150.4248 co. in., Atu. 

8. What are the contents of a log 15 ft. long and 2 ft. in 
diameter ? 

9. The standard liquid gallon is 231 cubic inches; how 
many gallons in a can 22 inches in diameter and 3 feet high ? 

r 

10. How many cu. feet in a triangular prism, the area of 
whose base is 920 square feet and height 20 feet ? 

11. What are the contents of a quadrangular prism whose 
length is 25 centimeters, and the base a rectangle 3 by 6 
centimeters? 

' 12. How many liters will fill a cistern 2 meters long, 5 decims 
wide, and 8 decims deep? How many kiloliters of water? 

13. What are the contents of a triangular prism, each side 
of which is 30 inches wide and 5 feet long ? 
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668. A Pyramid is a solid whose base is a triangle, square, 
or polygon, and whose sides terminate in a point, called the 
vertex. 

. Note. — ^The sides which meet in the vertex are triangles, 

669. A Cone is a solid which has a circle for its base^ and 
terminates in a point called the vertex. 

670. The Altitude of a pyramid or a cone is the perpen- 
dicular distance from the base to the vertex. 

671. The Slant Height of a pyramid is the distance from 
the middle of any side of the base to the vertex. 

672. A Prustum of a pyramid or cone is the part which is 
left after the top is cut off by a plane parallel to the base. 

673. To find the Lateral or Convex Surface of a Regular 
Pyramid or Cone. 

Rule. — Multiply the perimeter of the base by ^ the 
slant height. 

To find the entire surface, Add the area of the base to the 
convex surface. 

14. What is the lateral surface of a regular pyramid whose 
slant height is 15 ft., and the base is 30 ft. square? 

Solution.— Perimeter of base = 80 x 4 = 120 ft. 

120 X 71 (i slant height) = 900 sq. ft., Ans. 

15. What is the surface of a pyramid whose base is an 
equilateral triangle measuring 4 ft. on each side, and slant 
height 16 feet ? 

16. What is the convex surface of a cone, the diameter .of 
whose base is 7 ft. and its slant height 12 feet? 

^''17. What is the entire surface of a triangular pyramid whose 
/ slant height is 25 feet, and each side of the base 10 feet ? 

( 18. What is the entire surface of a right cone, the diameter 
of the base and the slant height beiug Qi^c\\ '^Qi l^^^»*l 
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674. To find the Contents of a Pyramid or a Cone, when the 
Base and Altitude are given. 

BuLE. — Multiply the area of base by i the altitude. 

Note. — The contents of a frustum of a pyramid or cone are found by 
adding the areas of the ttoc ends to the square root of the product of those 
wreas, and multiplying the sum by \ of the attitude. 

19. What are the contents of a pyramid whose base is 144 sq. 
feet, and its altitude 33 feet ? 

Solution.— 144 sq. ft. x 11 (J of altitude) = 1584 cu. ft., Ans. 

20. What are the contents of a cone the area of whose base 
is 1865 sq. feet, and its altitude 36 feet? 

Solution.— 1865 x 12 (J of altitude) = 22380 cu. ft. , ^ 

21. A monument in the form of a square pyramid, is 3 ft. 
10 in. square at base, and 11 ft. high ; at 175 lb. to a cu. ft. 
whatis its weight?/?- -^^-\ [ -, i' \^ ^ '^- i^^^* '^ 

22. What are the contents" of a round log whose length is 
20 ft, diameter of larger end 12 in., and smaller end 6 inches ? 

23. The altitude of a frustum of a pyramid is 27. ft., the en^ff . . , 
are 4 ft. and 3 ft. square ; what is its solidity ? 4 /* \ t *^ f^ 

' ''675. A Sphere or Globe is a solid 'ter- l^^Mfe^' '"^-^•^ 

minated by a curve surface, every part of 
which is equally distant from a point 
within, called the center. 

676. The Diameter of a sphere is a 
straight line drawn through its center 
and terminated at both ends by the 
surface. 

677. A Hemisphere is one-half a sphere. 

678. The fiadius of a sphere is a straight line drawn from 
its center to any point in ita aurfaxi^. 
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679. To find the Surface of a Sphere, the Circumference and 
Diameter being given. 

EuLE. — Multiply the circumference by the diameter. 

24. Eequire the surface of a globe 4 inches in diameter. 

Solution.— 4x3.1416 = 12.5664 in. circumference. 

12.5664 X 4 = 60.2656 sq. in. surface, Ans. 

25. What will it cost to gild a ball 12 inches in diameter, at 
10 cents a square inch ? 

26. Eequired the surface of the earth, its diameter being 
8000 miles. 

27. The diameter of a sphere is 100 centimeters; what is its 
surface ? 

680. To find the Solidity of a Sphere, the Surface and 
Diameter being given. 

Rule. — Multiply the surface hy ^ of the diameter. 

28. Find the solidity of a sphere whose diameter is 12 inches 
and its surface 4.91 sq. feefc ? 

Solution. — 4.91 x 144 = 707.04 sq. in. surface. 

707.04 sq. in. x 2 = 1414.08 cu. in., Ans, 

29. What is the solidity of the earth, its surface being 
196900278 sq. miles, and its mean diameter 7916 miles ? 

30. Find the solidity of a cannon ball 3 decimeters in 
diameter ? 

31. The basin of a fountain is a hemisphere 22^ ft. in 
diameter; what are its cubical contents ? 

32. How many hogsheads of water will it contain ? 

.- ^1-^ G-AUaiNa OF CASKS. 

681. Gauging is finding the capacity or contents of casks 
and other vessels. 

682. The mean diameter of a cask is equal to halt ^Isft^ "^oc^^ 
of the head diameter and bung 4\a\xi^\>^t. ^kx\»« ^"^^^ 
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Note. — The contents of a cask are equal to tho^ of a cylinder having 
the same length and a diameter equal to the mean diameter of the cask. 

683. To find the Contents of a Cask, when Ite Length, its 
Head, and Bung Diametere are given. 

Rule. — Multiply the square of the mean diameter by 
the length in inches, and this product by ,0034 f^^ 
gallons, or by ,0129 for liters. 

Note. — In finding the contents of cisterns, it is sufficiently accurate for 
ordinary purposes to call a cubic foot = 7^ gallons. 

1. How many gallons in a cask whose length is 35 inches, its 
bung diameter 30 inches, and head diameter 26 inches? 

Solution.— (30+ 26)-i-3 = 28 in., the mean dian^eter. (Art 682.) 

28* X .7854 = area of base. 

Area of base x length = contents in cubic inches, which are reduced to 
gallons by dividing by 231. 

Instead of using the factor .7854, if we divide it by 231, the number of 
cubic inches in a gallon, and multiply by the quotient .0034, the operation 
is shortened, and the result is in gallona Thus, 

28« X 35 X .0034 = 93.296 gal., Am, 

2. What is the capacity in gallons of a cask whose length is 
26 inches, its head diameter 17, and bung diameter 22 inches ? 

3. Find the contents in liters of a cask whose length is 
54 inches, its bung diameter 42, and head diameter 36 inches ? 

4. Eequired the contents in gallons of a rectangular cistern 
4^ ft. long, 3^ ft. wide, and 6 ft. deep. 

5. What are the contents in gallons of a cask 36 in. long, its 
head diameter 26 inches, and bung diameter 32 inches? 

6. What will be the cost at 60 cents a gallon of a cask of 
molasses, whose length is 16 in., the head and bung, diameters 
10 and 12 inches ? 

7. A cylindrical ash-receiver is 18 inches in diameter and 28 
inches high ; how many bushels will it contain ? 

8. What must be the depth of a cyliiidrical measure 18| 
inches in diameter to contain aWs\ie\*i 
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TONNAGE OF VESSELS. 

684. Tonnage is the weight in tons which a vessel will carry 
It is estimated by the following 

Oarpenter'8 Rule. 

Multiply together the length of the heel, the breadth at 
the main h^ain, and the depth of the hold in feet, and 
divide the pi'oduct by 95 (the cu. ft. allowed for a ton) ; 
the result will be the tonnage. 

For a double decker, instead of the depth of the hold, 
take half the breadth of the beam. 

Note. — ^A Register Ton = 100 cu. ft. is the legal staudard. 

A «i . . m $ 40 ex. ft., U. S., or J , . ^. . . 

A Shipping Ton = i .« *4 -c^ c ^^^®^ ^° estimating cargoes. 

( 440 CU. It., iLllg.p ) 

1. What is the tonnage of a double decker with 300 ft. keel 
and 42 ft beam ? Ans. 2785^ tons. 

2. What is the tounage of a single decked vessel whose 
length is 150 ft, the breadth 30 ft, and the depth 12 ft? 

Rules for the Measurement of Grain. 

685. To estimate the quantity of grain heaped in conical form 
on the floor. 

Rule. — Square the depth and the slant height ivo 
inches, rnultiply the difference of the squares by the 
depths and multiply this product by .0005 ; the result is 
the contents in bushels. 

Note. — When heaped against a straight wall, take one half the prodv4^ 
before multiplying by the decimal. 

3. A conical heap of grain left by a thrashing-machine was 
5^ ft high, and the slant height was 9 ft ; how many bushels 
did it contain ? 

4. A quantity of wheat heaped against a straight wall was 

4 ft high, and its slant height ^a^T iX>.\ V^^ \£»sfiK^\fo^«is^^ 
were there ? 
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5. A quantity of grain was heaped in a conical form in a 
comer, perpendicular height 4 ft. 3 in., slant height 7 ft. 1 in.; 
what is its value, at $1.66| a bushel? 

686. To measure the height of an object standing in a plane. 

6. What is the height of a tree standing in a plane which 
casts a shadow 50 feet, measured with a pole 5 ft. long, casting 
a shadow 10 ft.? 

Solution.— Take a pole of any convenient length, and placing it in a 
perpendicular position, measure the length of its shadow, which we will 
suppose to be 10 feet, then by Proportion 

10 ft. (shadow of p.) : 50 ft. (shadow of t.) : : 5 ft. (1. of p.) : height of tree. 

60x5 = 250, and 250-5-10 =25. 25 feet, Ana, 

7. What IS the height of a pyramid, standing in a plane, 
which casts a shadow of 100 feet, measured with a pole 7^ ft 
long which casts a shadow of 15 feet ? 

8. The shadow of a tower was 36 J ft., and that of a cane 2^ 
ft. high standing near it was at the same hour 9 inches ; what 
was the height of the tower? 

\ 

LUMBER 

687. Doyle's Bole for finding the number of square feet of 
boards a round log will yield : 

For logs 16 feet in length, Subtract 4 from the diameter 
in inches ; the square of the remainder will be the num- 
ber of square feet of inch boards the log will yield to each 
16 feet. 

1. How much square-edged inch lumber can be cut from a 
log 24 inches in diameter and 12 ft. long. 

Solution.— 24-4 = 20. 20« = 400 sq. ft.; 12 ft. = ^ = | of 16 ft. 
400 sq. ft. X J = 300 sq. ft., Am, 

Note. — This rule is not accurate for perfectly straight lojjfs, but gives 
a sufficiently just approximation for the average, and is much used by 
lamhermen on account of its simplicity. 
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2. How many square feet of boards will a log yield which is 
36 inches in diameter and 18 feet long? 

3. How many sq. feet of boards can be cut from^a log 24 
feet long and 18 in. diameter ? 

4. How many from a log 18 ft. long and 12 in. diameter? 

688. To find the number of inch boards which a given thick- 
ness of log will yield. 

BuLE. — Divide the thickness of the log, less ^ inch, by 
H inch. 

6. How many boards may be cut from a log 17} in. thick ? 
Solution.— 17} in.— J in. = 17| in. 17f -f-l| = 14 boards, Ans. 

6. How many boards may be made from a log 16^ in. thick? 

7. How many square-edged boards of equal width can be 
made from a log 18 ft. long and 16 inches in diameter, allowing 
i inch for saw cut, and what would bo the board measure of the 
whole ? 

689. To find the cubic feet in round timber. 

Rule. — Square ^ the mean girt in inches, multiply 
it by the length in feet, and divide the product by 

Note — This rule only approximates the exact quantity, something 
being allowed for crooks and waste. 

8. The mean girt of a log is 36 in., its length 40 ft.; what are 
its contents in cubic feet ? 

9. How many cu. ft. of timber in a log 26 ft. long, and whose 
mean girt is 48 inches ? 

Note. — The size of square timber that a log will yield naay be found 
by multiplying the diameter of the smaller end by .707. 

10. The diameter of the smaller end of a log is 18 inches ; 

what is the width of the square timber that may be sawed 

from it P T*3 

if 
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EST iluESTIONS 

FOR REVIEW. 

690. 1. Add seven hundred thousand two hundred sixty, 
twelve million twelve, fifty-four thousand four hundred, six 
million two thousand twenty-seven. 

2. From the above sum subtract three million sixty-five 
thousand three, minus six hundred thirty-eight thousand four 
hundred nineteen. 

3. Add eighty-four million fifteen, sixty-seven thousand 
sixty-eight, five million ten thousand seventeen, three hun- 
dred thousand twenty, three million eight thousand seventy- 
five, nine hundred million twenty-seven. 

4. (8143 + 24439)-^34xl2 = what? 

6. A lady went shopping with $15.50 in her purse ; she paid 
28 cents for needles, $2.25 for gloves, $5.75 for a dress, and 
$2.25 for ribbon ; how much money had she left? 

6. If the divisor is 19, the quotient 37, and the remainder 11, 
what is the dividend ? 

7. A person owning f of a mine sold J of his interest for 
$1710 ; what was the whole mine worth ? 

8. A market woman having eggs for sale, counted her stock 
and found that -^ of them made 147 ; how many had she ? 

9. In a certain battle f of the forces were lost, and there 
were 9800 men left ; how many were there at first ? 

10. If "I of f of a ship is worth $9370, what is the whole 
worth ? 

11. What is the quotient of 65 bu. 1 pk. 3 qt., divided by 12? 

12. How many bushels will a box 8 ft. long, 4 ft. wide, and 
^ ft, high contain ? 
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13. One factor of a number is 11, the other 3708311(505 ; 
what is the number ? 

14. If the quotient is 610, the remainder 17, and the dividend 
45767, what is the divisor? 

15. Find the g. c. d. of 492, 744, and 1044. 

16. The sum of two numbers is 143^, their difiEerence 17i ; 
what are the numbers ? 

17. Find the sum, difference, product, and quotient of | 
and 4. 

18. What number multiplied by \ of itself will produce 12^? 

19. A man paid $275 for a horse, which cost | as much as 
his carriage ; what did he pay for the carriage ? 

20. At $7f a barrel, how many barrels of flour must be given 
for 530 barrels of potatoes worth %'^\ a barrel ? 

21. Bought a sleigh for $75, which was f of 3 times the price 
of the harness; what was the price of the harness? 

22. A man paid $40 cash for a cow and sold her at a credit 
of 8 months for $45; how much did he gain, reckoning interest 
at 6^? 

23. How many planks 18 ft. long and 15 inches wide, will 
be needed to floor a barn 63J ft. long and 33J wide ? 

24. A man's salary this year is $600, which is \ more than 
it was last year; what was it last year ? 

26. If a pipe of 5 inches diameter will discharge a cistern in 
12 hours, in what time will a 3-inch pipe discharge it ? 

26. A broken tree rested on the stump 20 ft. from the ground, 
and its top touched the ground 60 ft from the stump ; how 
high was the tree ? 

27. What is the length of a diagonal drawn on the floor of a 
room 30 ft. long and 24 ft. wide ? 

28. A man sold his horse for $100 and gained 25^; what 
per cent would he have gained if he had sold at $120 ? 

29. What cost six $600 U. S. Q% currency bonds, at 2 
premium ? 
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30. Three men hired a pasture for 8150 ; A pastured 4 cows 
12 weeks, B 6 cows 10 weeks, and C 8 cows 15 weeks ; how 
much should each pay? 

31. In a school of 280 pupils, 12 were absent ; what was the 
per cent of attendance ? 

32. A market woman bought 150 oranges at the rate of 5 
for 2 cts., and sold ^ of them at the rate of 3 for 1 ct., and the 
remainder at the rate of 2 for 1 ct. ; did she gain or lose, and 
how much ? 

33. If l^V pounds of beef and l-^^ pounds of flour are allowed 
for a ration, how much will 560 rations cost if the price of 
beef is 11| cts. and of flour 3} cts. per pound ? 

34. How many hektars of land can a man buy for $946, if 
he pays at the rate of $86 for every 7 hektars ? 

35. When brooms are sold at 83J per doz., what will be the 
cost of 16^ gross sold at b% discount on bills over $100? 

36. If the interest of $1800 for 12 mo. is $108, what will be 
the interest of the same sum for 8 mo. ? 

37. K a tree 50 ft. high casts a shadow 60 ft. long, how long 
will be the shadow of a tree 80 ft. high ? 

38. A number diminished by \ of itself is 1140 ; what is the 
number ? 

39. What is the sum, difierence, product, and quotient of 
263|, and 175^ ? 

40. A retail dealer's profits this year are $8350, which is -^ 
less than last year ; what were they last year ? 

41. The wholesale price of Grammars is 98 cents apiece • but 
for cash they are |^ less ; what is the cash price ? 

42. A merchant fails for $12575, and his assets are $7500. 
What per cent of his debts can he pay ? 

43. What is the value of a house which brings $11,500 when 
sold at a loss of 7i^ per cent. ? 

44. If on the day of the battle of Lexington 1 cent had been 
placed at compound interest at %%, what would have been the 
amount on the 19th of April, 1884 ? 
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45. How much do I gain or lose if I obtain at a bank $1000 
for 1 year at ^% discount, and then put it at interest for the 
same time and rate ? 

46. The average quantity of wheat required to make a barrel 
of flour is ^\ bushels ; the cost of conversion is 56 cts. a barrel. 
If wheat in Chicago is 98f cts. a bushel, and expense of trans- 
portation 15 cts. a bu., what would be the profit to a New 
York miller if 8500 bu. were sent from Chicago, and sold, 
when converted into flour, for %%\ a barrel ? 

47. How many bushels of grain are in a conical pile 5 ft. 
high and 26 ft. in circumference? 

48. How many bushels of wheat can be placed in a car 20 ft. 
long, 8 ft. wide, and 7 ft. high ? 

49. How many such cars would be required to transport 
8700 bushels ? 

50. Two city lots are sold at $2500 each. How much is 
made or lost if one is sold at a profit of 15 per cent and the 
other at a loss of 15 per cent ? 

51. What is the exact interest on a note of $1175 from 
September 12th to December 24th, at 6 per cent ? 

52. At a recent examination a student received 83 per cent 
in History, 94 in Algebra, and 87 in Philosophy ; what was 
his average per cent ? 

53. A man having 4 tracts of land containing respectively 
175 acres, 210 acres, 318 acres, and 268 acres, divided it into 
4 farms ; what was the average number of acres in each? 

54. The population of New York and Philadelphia together 
in 1880 was 2053469, the difference was 359129 ; what was the 
population of each city ? 

65. How many centars in a piece of land 145 meters long, 
and 23.2 meters wide ? 

56. How many square feet of glass in 8 windows of 12 panes 
each, size 10 in. by 14? 

57. If a staff 3 ft. 8 in. long cast a shadow 2 ft. 6 in., what is 
the height of a steeple that casts a shadow of 248 ft. at the same 
hour? 
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58. What are the proceeds of a note for $750, discounted at 
a bank for 30 days at 6 per cent ? 

69. A R. S. Co. declared a scrip dividend of 6^; to how 
many shares was a stockholder entitled, who held 60 shares of 
the original stock ? 

60. Sold at wholesale a bill of merchandise at 25^ discount, 
and b% off for cash ; what was the whole discount ? 

61. What is the length of a rope extending from the top of 
a stake 13 ft. high to the top of a pole 40 ft. high, standing 
35 ft. from the stake ? 

62. A merchant increased his capital the first year by \ of 
itself, the second year by f , the third year he lost f of all he 
had, and had $15000 remaining ; what was his capital at first? 

63. What per cent of an acre is 1 sq. yard ? 

64. What part of 8 square feet is 2 feet square ? 

65. How many cu. meters in a wall 24 meters long, %{^rrL 
high, and 52 cm. thick ? 

66. What would be the cost of building this wall at $4.25 
per cu. meter ? 

67. If a cistern 19i^ ft. long, 10^ ft. wide, and 12 ft. deep, 
hold 546 barrels, how many barrels will a cistern hold that is 
18 ft. long, 9 ft. wide, and 15 ft. deep ? 

68. If $500 is deposited for a child at birth, at ^% compound 
interest payable semi-annually, what will it amount to when 
the child is 21 years old ? 

69. The following payments have been made on a note of 
$10000 given March 1st: April 3d, $200; April 25th, $10; 
May 20th, $3000; July 1st, $400; December 15th, $4000. 
How much will settle the note January 1st ? 

70. What must be the inside diameter of a globe that will 
contain 5 gallons of water ? 

71. If a measure 60 centimeters deep holds a hektoliter, 
what is the depth of a similar measure holding a centiliter? 

72. A man owes $2400, \ of which is now due, :| of it in 3 
months, \ of it in 4 months, and the remainder in 6 months; 
what is the equated time of payment ? 
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73. What is the g. c. d. of 529, 782, and 1127? 

74. For what amount must a 60-day note be written, to 
deduct. $250, if discounted at a bank at 6^? 

75. If a ball 2 inches in diameter weighs 4 pounds, what is 
the weight of a ball G inches in diameter ? 

76. A piece of cloth of 14 yd. sold for $61.25, which was a 
gain of 25^ ; what was the cost per yard ? 

77. What is the g. c. d. of 1177, 1819, 2782, and 4708? 

78. A gentleman has a note due at bank on which he 
received $575 for 3 mo. at 4^ discount ; he goes to another 
bank and obtains the money to take up the note, for which he 
pays 6^ for 6 mo. ; what was the face of the last named note ? 

79. What are the contents of a sphere, diameter 60 inches ? 

80. How many hektars in a piece of land \ mile square ? 

81. How many hektoliters in a box, length 2.25 m., width 
1.75 m., depth 1 meter ? 

82. What annuity at 6^ compound interest will amount to 
$10000 in 20 years ? 

83. What must be the diameter of a cylindrical cup 6 in. 
high, to hold a gallon ? 

84. If a stock is bought at 109|^ and an annual dividend of 
7^ received, what per cent is that on the investment ? 

85. A draft on New Orleans bought at f^ premium for 
$12000, was sent to an agent to pay for cotton purchased at 
2J^ commission ; what was the value of the cotton ? 

86. Find the amount of duty on tlie following: 8 casks 
raisins, at 11 cts. a lb., gross weight 888 lb., tare 12 lb. per 
cask, duty 25^ ad valorem ; 12 boxes sugar, 400 lb. each, at 
7 cts. per lb., tare 10^, duty 24^ ad valorem ; 60 hhd. molasses, 
at 54 cts. per gal., leakage 2%, duty 20$;^. 

87. Mr. A. deposits $20 twice each year, 1st of Jan. and 
July, in a savings bank which pays 5^ per ailnum, adding 
Jie accrued interest at the end of each 6 months; what sum 
will stand to his credit in the bank on the day after he makes 
his sixth deposit ? 



284 Test Questions for Review. 

88. If it cost $312 to enclose a field 216 rods long and 24 
rods wide, what will it cost to enclose a square field of equal 
area with the same kind of fence ? 

89. Three notes bearing interest are dated respectively July 
3, 1883, Oct. 9, 1883, and Feb. 6, 1884 ; if a single note were 
substituted for the three, what should be its date ? 

90. Balston & Baxter received a consignment of 8500 bu. 
wheat from Jones & Co., Milwaukee. Their account sales is as 
follows : Oct. 20, 1883, to C. & Co. 2500 bu., at $1.12 on 30 d. ; 
Oct. 22, to D. & Co. 2500 bu., at $1.1 1^ on 10 d.; Nov. 1, 
3000 bu. to J. & Co., at $1.10 on 60 d.; Nov. 12, 500 bu. to 
B. & Co., at $1.15 on 30 d. Charges Oct. 15: Freight on 
8500 bu., at.l2|^; weighing, $42.50; towing, $14; demurrage, 
$10 ; commission, %\%, What is the equated time for the pay- 
ment of the net proceeds, the commission being due at average 
due date of sales ? 

91. What is the present worth of a reversionary lease of $250, 
which begins in 12 years, and continues 25 years at 5^, com- 
pound interest ? 

92. A man wishes to inclose a garden 56} feet long and 40^^ 
ft. wide, with an iron fence the sections of which shall be of 
equal length; what is the length of the longest 'sections that 
can be used ? 

93. What number multiplied by \ of itself equals 32 ? 

94. What number multiplied by f of itself equals 54 ? 

96. What number is that which if doubled and the product 
divided by 3, the quotient squared, that square increased by \ 
of itself, the result will be \ of the square of 12 ? 

96. What is the quotient, if the cube of 75 is divided by \ of 
1000 ? 

97. What is the profit of buying peaches at 60 cents a 
hundred, if 10^ of them decay, and the remainder sell at 2 
cents apiece ? 

98. At 40 cents per centar, what would it cost to plaster a 
hall 76 ft. long, 54 ft. wide, and 18 ft. high, deducting 10^ for 
windows md woodwork ? 
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99. How many bushels of wheat equal 63 hektoliters? 

100. What is 75^ of the difference between the square root 
of 256 and the second power of the same number ? 

101. A field containing 6 A. 12 sq. r. is 3 times as long as it 
is wide ; what are its length and breadth ? 

102. What is the smallest sum of money for which you can 
buy oxen at $85, or cows at $35 each ? 

103. What is the distance from a comer of a cubical block 
to the opposite diagonal corner, the sides being 9 sq. feet ? 

104. A field \ as wide as it is long contains %\ A. 32 sq. r.; 
what length of fence is required to go around it ? 

105. A man paid for tobacco an avemge of $25 a year from the 
age of 18 until he was 60, when he died and left $1500 for his 
heirs ; if he had deposited in the savings bank each year the 
money spent for tobacco, how much might he have left at h% 
semi-annual compound interest ? 

106. The diameter of a circle is 10 inches ; what is the side 
of the square that may be inscribed in it? 

Note. — The diameter of a circle forms the hypothenuse of the two 
right-angled triangles which equal the square inscribed in it. 

107. What is the side of a square equal in area to a circle 
150 meters in diameter? 

108. In what time will $1265 at 6^, yield $85.25 ? 

109. If the interest of $3865 for 8 mo. is $180.03, what would 
be the principal on which $360.85 is paid for 2 yr. 4 mo. 15 days? 

. 110. Find the difference between the square root of the least 
common multiple of 6, 12, 18, 36, 48, and the square of their 
greatest common divisor. 

111. In 5 hektars how many square rods? 

112. An agent sold flour at $7.92 a barrel, at a loss of 4^; at 
what price should it be sold to gain 8% ? 

113. In 126589 meters how many kilometers ? 

114. How many miles, rods, etc., in the above? 

115. If flonr sold at $12 a barrel gains 15^, what would be 
the gain % if sold at $11.25 ? 
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DRILL EXERCISES. 

691. The following and similar exercises should be practised 
till the combinations can be read without hesitation : 





(1.) 


(2.) 


(3.) 


(4.) 


(6.) 




6. 


59 75 


643 74 


725 87 


8462 34 


7425 34, 


a. 


7. 


27 82 


350 62 


842 73 


2351 23 


6534 23, 


b. 


8. 


46 71 


128 49 


523 27 


3162 34 


5623 14, 


0. 


9. 


28 15 


352 73 


435 54 


4273 43 


4731 25, 


d. 


10. 


34 63 


243 25 


327 43 


5384 52 


5842 36, 


e. 


11. 


29 50 


455 63 


276 32 


6275 63 


4953 27, 


f. 


12. 


68 71 


729 31 


586 34 


3284 32 


2586 54, 


?• 


13. 


97 53 


426 76 


235 20 


1635 34 


4234 62, 


h. 


14. 


82 43 


623 25 


463 52 


2586 89 


1736 44, 


* 
1. 


16. 


64 25 


321 35 


958 76 


7434 26 


5398 29, 


• 
J- 


16. 


18 12 


238 17 


386 29 


5869 73 


1234 56, 


k. 


17. 


19 50 


125 51 


315 46 


3276 42 


7891 01, 


1. 


18. 


62 25 


436 25. 


434 57 


1635 38 


1234 16, 


m. 


19. 


64 37 


536 63 


372 46 


5913 84 


6843 75, 


n. 


20. 


53 63 

^^ — w — ' 


257 47 


657 32 


6284 35 


7616 24, 


0. 



P. a R. S. T. 

Note. — The numbers in the above examples should be added perpen* 
dicularly for the first five examples, then horizontally through the 2(Hh. 
They may be taken in columns of two or more figures at a time. 

Subtraction.— 21, 22. In col. marked "P^^ (at bottom) 
subtract 7th from 6th ; 9th from 8th. 

23-28. In "T" take b from a; dfromc; ffrome; gfrom 
h; 2 from j ; k from L 
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29-34. In "S^' take b from a; c from d; e from f ; h from 
g ;- i from j ; 1 from k. 

Multiplication. — 35-50. Multiply the numbers in ** T ^^ by 
those in **P/' begin ''^.r 

Division. — 51-65. Divide each of the above products by the 
numbers in " ft.*^ 

Note. — These exerdses ma^ be continned and extended at pleasure. 

Drill in Percentage. 

692. 1. Selling price $95, cost $84 ; required the gain %. 

2. Profit $30, cost $128.50 ; required the gain %, 

3. Loss 12^, cost $125.25 ; required selling price. 

4. Selling price $225.50, loss 18^ ; required cost. 

5. Cost $120, selling price $160 ; required gain %» 

6. Profit $350, cost $800 ; required gain %, 

7. Loss $25.50, cost $175 ; required loss %. 

8. Selling price $1875, loss lb% ; required cost. 

9. Profit Q\%y cost $1200 ; required selling price. 

10. Principal $240, int. $26.40, rate ^%\ required time. 

11. Principal $450.75, rate 9j^, time 4 yr. 7 mo. 15 d.; amount? 

12. Principal $425.45, rate 6^, time 3 yr. 6 mo.; required 
compound interest. 

13. Insured $6700, rate f^, time 1 yr.; required the 
premium. 

14. Principal $800, interest $32, time 8 mo.; required rate. 

15. Tax $12500, property $2400000 ; required rate. 

16. Principal $2500, time 1 yr. 4 mo., rate 1^%) amount? 

17. Difference discount and int. of $900, 3 yr. 4 mo. 20 d.; 6^. 

18. Bank discount $168.13, at %% ; 8 yr. 5 mo. 

19. Bank discount $900, at 8^ ; 9 months. 
2a Amount £35 4s. 6d., 2 yr. 8 mo., at 6^. 

21. Net proceeds 320 A., at $22.50; commission 2|^. 

22. Insurance $10000, at \% ; policy $1. 
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23. Cost $400 for 9 cwt. 52 lb. coffee, gain \%% ; required 
selling price. 

24. Interest $685.50, at 10^, time 3 yr.; required principal. 
26. Paid $6180, brokerage 3^ ; required amt. of draft. 

26. Discount $1600 for 60 d., 6^; required the avails. 

27. Amt. $860 from Jan. 25, 1882 to Jan. 5, 1883, at 9^. 

28. Amount of $124.17 for 11 mo. 29 d., at %. 

29. Interest of $3000 for 6 mo. 15 d., at 7tV^. 

30. Prin. $860.56, int. $149.63, time 2 yr. 8 mo. 3 d. ; rate ? 

31. Avails of note, $8000, at 6^, 6 mo.; required its fiace. 

32. Principal $475, at 6^, amount $570.95 ; time? 

33. Present worth of $2500, due in 9 mo., 6^. 

34. Cost of bill $2500, discount 2^^ ; required the face. 

35. Principal $750, amount $960.85 at 7^.^ ; time. 

36. Gain $384, at 12^^ ; required the cost. 

37. Interest of $1200 for 2 yr. 3 mo. $168.75 ; required 
the rate. 

38. Prin. $5000, at 7^^, from Jan. 1 to March 1, 1884 ; 
required the accurate interest. 

39. Income is $800 from TJ. S. 6's, at 104 ; reqriired the 
investment 

40. Prin. $860, at 6^, amount $900 from Jan. 1 to what day? 

41. Bought bill of goods amounting to $6845, and less charges 
$65, sold same at 12^^ advance, took note for 60 d. and with 
proceeds from 6^ discount, bought bill on London at $4.86; 
required the face of the bill. 

42. Goods marked 25^ advance on cost, are sold at 15^ 
below the marked price ; what per cent is the gain ? 

43. If you hire money at a bank, at 6^ for 4 mo., to buy a 
horse rt $180, what does the horse really cost you ? 

44. What rate of interest does a man pay, who gets his notes 
dis'^ounted at a bank for 90 days at 6^ ? 

46. If a bank borrows $100000 at 6 per cent and discounts a 
30-day paper for the same amount at 6 per cent, what are the 
profits ? 
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46. The true discount of 11215, due in 10 mo. 20 d., is $90 ; 
what is the rate ? 

47. Which is better, arid how much, 6^ bonds at 90, or %% 
bonds at 130, both due at the same time ? 

Metric Drill. 

693. 1. A man sold J of a farm of 170 hektars, which cost 
500055 francs, at 3500 fr. per Ha., -^ of it at 2800 fr. per Ha., 
and the remainder at cost; what was the gain or loss? 

2. If with 34 kilograms of wool, 25 meters of flannel 60 
centims wide can be made, what length of similar flannel, 80 
ceiltims wide, can be made with 108 Kg, of wool ? 

3. How many fields containing 2 Ha. 47 ars each can be 
made on a farm of 313 Ha. and 69 ars? 

4. How many hektolifcers of wheat will a bin contain which 
is 7 meters square and 2.7 meters deep ? What will it cost at 
$2 per bushel ? 

5. Express the rate per hour of a mail train in terms of that 
of a mail cart, the former traveling 4j^ myriameters an hour, 
the latter 135 kilometers in 10 hours ? 

6. If 26 men working 10 hr. a day can dig a trench 50 meters 
long, 4 meters 25 centims broad, and Q^ meters deep in 12 d., 
how many men will it require to dig a similar trench 125 
meters long, 3 meters 6 dm. broad, and 9 m. 35 cm. deep in 18 
d., if they work 12 hr. a day? 

7. It requires 14375 sq. bricks to pave a path 184 meters 
long and 4 m. 5 centims broad ; find the side of each brick. 

8. What is the radius of a circular bed whose circumference 
is 3 meters 50 centimeters ? 

9. If 13 square meters 20 square decims of canvas are 
required to cover a cylindrical column, the radius of whose 
base is 28 centims ; what is the height of the column ? 

10. If a pipe 3 centims in diameter will empty a cistern in 8 
min., what is the diameter of a pipe that will empty it in 18 min.? 

11. How many cubic decimeters in a globe 6 decimeters in 
diameter ? 
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GREATEST COMMON DIVISOR OF FRAC- 
TIONS. 

694. The Greatest Common Divisor of two or mor^ fractions 
is the greatest number that will divide each of them and give 
an integer for the quotient. 

695. To find the Greatest Common Divisor of two or more 
fk*action8. 

1. Pind the g. c. d. of |, \i, and 2f . 

Analysis. — Reducing ^f to lowest terms, 2f oebratiok. 

to an improper fraction, and all to the least -^ = -^^ 2{- = ^. 

common denominator ; the fractions are Hy iz* l c d, = 45. 

and J^^. The g. c. d. of the numerators is 4 ^ f "NT ± 

Since 36, 24, and 100 denote 45ths, it follows fl^- C- «• 0^ JN . — -4. 

that their gr. c. fl, is not 4 integral units, but 4 Hence, ^, Ans, 
forty-fifths of 1 unit. Hence, the 

EuLE. — I. Reduce mixed numbers to improper frao 
tions, compound and complex fractions to simple ones, 
and all to lowest terms, 

II. Reduce these fractions to the least common denom- 
inator y and write the greatest common divisor of the 
numerators over it. 

Find the gr. c. d. of the following fractions : 

2. ^, I, f 5. 12|, 8i, 9|. 8. i, 1^^, IH. 

3. f ofi,7i,4f. 6. hlhh »• H,iH. 

4. h h iy f 7. 3 A, U, IH- 10- -I of t, 8i. 

11. A farmer has 67|^ bu. oats, 33| bu. rye, and 70^ bu. 
wheat, which he wishes to keep separate and send to market 
in the largest bags possible, each containing the same number 
of bushels; required the number of bags, and the quantity 
in each. 



\ 
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12. A man has 4 fields containing 6f A., 7-j^ A., 10| A., 
and 8f A. respectively, which he divided into the largest 
possible house lots of equal size ; how many lots did he make, 
and what was the size of each ? 



LEAST COMMON MULTIPLE OF FRAC- 
TIONS. 

696. The Least Common Multiple of two or more fractions 
is the least number that can be divided by each of them and 
give an integer for the quotient. 

697. To find the L c, m. of two or more fk*action«. 

I. What is the L c. m. of |, ^, and 2^ ? 

Analysis. — Reducing y\ to lowest terms, 0PEtt4Ti0N. 

and 2^ to an improper fraction, the given A = f t ^iV = ii* 

fractions become f , |, and f |, and the /, <•• wi . j ^ ^^ of N = 33. 

of the numerators is 33. Since the numera- , . p. 

tors 3, 3, and 33 are dividends, and the 9* ^* ^* ^^ ^' = ^' 
denominators 8, 4, and 16 are divisors, it Hence, -^ = 8 J, Ans. 
follows that the I, c, tn, 33, is not 33 integral 

units, but so many fractional parts of the greatest common divisor of ^^^be 
denominators, which is 4, And 4 placed under 33 lonns the fraction 
if = 8J, wbicb is the /. c. m, required. Hence, tbe 

Rule. — I. Reduce Dvixed riumhers to improper frac- 
tions, compound and complex fractions to simple ones, 
and all to their lowest terms, 

II. Find the least common multiple of the numera^ 
tors and write it over the greatest common divisor of the 
denominators, 

Knd the ?. c. m. of the following fractions : 
3. 5J, 7J,3tt. 5. 16^,8i,5T«^. 
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6. A, B, and C start at the same time and place to go round 
a circular race-course; A can make the circuit in f of a day, 
B in f, and C in 1^ of a day ; in how many days will they first 
meet at the place of starting, and how many times will each 
have gone round the course ? 

7. Three yachts start at the same time and place to sail 
round a light-boat, 1 mile distant; the first sails 52 r. a min- 
ute, the second 70 rods, and the third 100 rods a minute ; when 
will they first be together, and how far from the starting point ? 

8. In a certain park, the circular walk is one mile long. 
Three boys undertook to walk around this in one direction till 
all should meet again at the starting point; No. 1, walks 2f m. 
an hour; No. 2, 3} m.; No. 3, 4^ m.; how many hours must 
they walk, and how many times must each go around? 



Table of Prime Numbers from I to 3407. 





1 


178 


409 


659 


941 


1228 


1611 


1811 


2129 


2428 


2741 


8079 




2 


179 


419 


661 


947 


1229 


1523 


1823 


2131 


2487 


2749 


3088 




3 


181 


421 


678 


953 


1281 


1531 


1831 


2137 


2441 


2753 


3089 




6 


191 


431 


677 


967 


1237 


1543 


1847 


2141 


2447 


2767 


8109 




7 


193 


438 


683 


971 


1249 


1549 


1861 


2143 


2459 


2777 


3119 




11 


197 


439 


691 


977 


1259 


1553 


1867 


2153 


2467 


2789 


8121 




13 


199 


443 


701 


983 


1277 


1559 


1871 


2161 


2473 


2791 


3137 




17 


211 


449 


709 


991 


1279 


1567 


1873 


2179 


2477 


2797 


8168^ 




19 


223 


467 


719 


997 


1283 


1571 


1877 


2203 


25a3 


2801 


3167 ' 




S3 


227 


461 


727 


1009 


1289 


15T9 


1879 


2207 


2521 


2803 


8169 ; 




29 


229 


463 


733 


1018 


1291 


1583 


1889 


2213 


2531 


2819 


8181 . 




31 


238 


467 


739 


1019 


1297 


1597 


1901 


2221 


2539 


2833 


8187 




37 


239 


479 


743 


1021 


1301 


1601 


1907 


2237 


2543 


2837 


8191 




41 


241 


487 


751 


1031 


1303 


1607 


1918 


2239 


2549 


2843 


3903 




43 


251 


491 


757 


ia33 


1307 


1609 


1931 


2243 


2551 


2851 


8209 




47 


257 


499 


761 


1039 


1319 


1613 


1933 


2251 


2557 


2857 


8217 




63 


263 


503 


769 


1049 


1821 


1619 


1949 


2267 


2579 


2861 


3221 




69 


269 


509 


773 


1051 


1327 


1621 


1951 


2269 


2591 


2879 


3229 




61 


271 


521 


787 


1061 


1361 


1627 


1973 


2273 


2593 


2887 


8251 




67 


277 


523 


797 


1063 


1367 


1637 


1979 


2281 


2609 


2897 


8258 




71 


281 


541 


809 


1069 


1373 


1657 


1987 


2287 


2617 


2903 


8257 




78 


283 


547 


811 


1087 


1381 


1663 


1993 


2293 


2621 


2909 


8269 




79 


293 


557 


821 


1091 


1399 


1667 


1997 


2297 


2633 


2917 


8271 




83 


307 


663 


823 


1098 


1409 


1669 


1999 


2809 


2647 


2927 


8299 




89 


311 


569 


827 


1097 


1423 


1693 


2003 


2311 


2657 


2939 


8801 




97 


818 


571 


829 


1108 


1427 


1697 


2011 


2383 


2659 


2953 


3807 




101 


817 


577 


839 


1109 


1429 


1699 


2017 


2339 


2663 


2957 


8313 




103 


881 


587 


863 


1117 


1433 


1709 


2027 


2341 


2671 


2963 


8819 




107 


837 


593 


857 


1123 


1439 


1721 


2029 


2847 


2677 


2969 


8323 




109 


347 


599 


859 


1129 


1447 


1728 


2039 


2351 


2683 


2971 


8829 




113 


349 


601 


863 


1161 


1451 


1733 


2053 


2357 


2687 


2999 


8881 




127 


853 


607 


877 


1158 


1453 


1741 


2063 


2371 


2689 


3001 


8343 




181 


359 


618 


881 


1163 


1459 


1747 


2069 


2377 


2693 


3011 


3347 




187 


367 


617 


883 


1171 


1471 


1753 


2081 


2381 


2699 


8019 


3359 




139 


873 


619 


887 


1181 


1481 


1759 


2083 


2383 


2707 


8028 


3361 




149 


379 


631 


907 


1187 


1483 


1777 


2087 


2389 


2711 


3037 


3871 




151 


888 


641 


911 


1193 


1487 


1783 


2089 


2393 


2713 


8041 


8873 




m 


889 


648 


919 


1201 


1489 


1787 


2099 


2399 


2719 


8049 


3389 




168 


897 


647 


929 


1213 


1493 


1789 


2111 


2411 


2729 


8061 


8391 


]mi 


4Sil 


663 


937 


1217 


1499 

L.. , 


1801 


2113 


2417 


2731 


8067 


3407 
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698. Property of the nnmber 9 : 

Any numier divided iy 9 will leave the same remainder as 
the sum of its digits divided hy 9. 

1. Let it be required to find the excess of 9's in 7548467. 

Adding 7 to 5, the sum is 12. Rejecting 9 from 12, leaves 3 ; 3 and 
4 are 7, and 8 are 15. Rejecting 9 from 15, leaves 6 ; 6 and 4 are 10. 
Rejecting 9 from 10, leaves 1 ; 1- and 6 are 7, and 7 are 14. Finally, 
rejecting 9 from 14 leaves 5, the excess required. 

Note. — It will be observed that the excess of 9's in any two digits 
is always equal to the sum, or the excess in the sum, of those digits. 
Thus, in 15 the excess is 6, and 1 + 5 = 6; so in 51 it is 6, and 5 + 1 = 6. 

699. To prove Multiplication by Excess of 9's. 

Find the excess of 9's in each factor separately ; then 
multiply these excesses together, and reject the 9's from 
the result ; if this excess agrees with the excess of 9's in 
the answer, the worh is right, 

2. What is the product of 1842 x 324 ? 

1842 Excess of 9's in the multiplicand is 6. 
324 Excess of 9's in the multiplier is 0. 

596808, Ans,y 6x0 = 0. The excess of 9's in prod, is also 0. 

3. Multiply 54683 by 348 and prove the answer. 

CONTRACTIONS IN MULTIPLICATION. 

700. To multiply by any number within 12 (or less) of 100, 
1000, etc. 

EuLE. — Annex as many ciphers to the jnuUiplicand as 
there are figures in the multiplier, and subtract as m^any 
times the m^ultiplicand from the result as there are 
units in the complement of the Tnultiplier. 

1. Multiply 2564 by 993. 

Solution.— 1000-993 = 7 ; 2564 x 7 = 17948. 
2564000-17948 = 2546052, Ans. 

2. Multiply 5863 by 88. 4. Multiply 54326 by 991. 

3. Multiply 45832 by 989. 6. Multiply 67543 by 9996. 
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701. To square any number between 50 and 60. 

EuLE. — Add the units of the given number to 25 for 
the hundreds, and for tj^e tens and units annex the 
square of the units. 

6. Find the square of 53. 

Solution.— 5» = 25, and 25 + 3 (the ynits) = 28 ; 3* = 9 ; 2809, Am. 

7. What is the square of 54 ? Of 55 ? Of 58 ? 

8. What is the square of 52 ? Of 56? Of 59? 

702. To square a number ending in 5. 

EuLE. — Multiply the number of tens by itself plus 1, 
and to the right of the product annex 25. 

9. What is the square of 25 ? 

Solution. — Tho tens (2) plus 1 = 8, and 2x3 = 6, then 625, Ans. 

10. What is the square of 45 ? Of 65 ? Of 85 ? Of 95 ? 
Note. — This rule may be extended to more than two places of figures. 

11. Find the square of 125. 

Solution.— 12 x 13 = 156 and 25 annexed = 15625, Ana, 

12. Find the square of 105. Of 115. Of 145. Of 135. 

703. To multiply any number by II. 

EuLE. — On the right place the units of the multipli- 
cand, then add the digits successively from right to left, 
carrying as usual, and write results in the product. 

13. Multiply 4572 by 11. 

Solution. — Place 2 for the first product fi^re, then 2 + 7 = 9 (the 2d), 
7+5 = 12 (2 the 3d). 5 + 4 + 1 = 10 (0 the 4th), and 4 + 1 (carried) = 5, the 
last figure. Then 50292, Ana. 

14. Multiply 5364 by 11. 16. 2693 x 11 = ? 
16. Multiply 7532 by 11. 17. 2854 x 11 = ? 
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704. The product of the sum and difference of two numbers 
is equal to the difference of their squares. 

705. The square of any number consisting of tens and units 
is equal to the square of the tens, plus tivice the product of the 
tens by the unitSy plus the square of the units, 

706. The cube of any number coiisisting of tens and units is 
equal to the cube of the tens, plus S times the square of the tens 
by the units, plus 3 times the tens by the square of the units, 
plus the cube of units. 



Finding the Time between Two Dates. 

707. The process of finding the time between two dates by 
Compound Subtraction is liable to lead to error in consequence 
of the greater number of days in some months than in others. 

It is the custom with Banks when the time is given in 
months, to consider them calendar months in reference to the 
maturity of the paper, but even then they compute the 
discount by days. 

Time table, showing the number of days : 



Fbox ant 
Dat of 


To THE Ck)RRE8P0NDING DAT OF 


1 

Jan. 


2 

Feb. 


3 

Mar 


4 

Apr. 


5 

May 


6 

June. 

151 

120 

92 

61 

81 

865 

335 

804 

273 

248 

212 

182 


7 
July. 


8 

Aug. 


9 

Sept. 


10 

Oct. 

273 

242 

214 

188 

153 

122 

92 

61 

80 

865 

884 

804 


11 

Nov. 

304 

278 

245 

214 

184 

153 

123 

92 

61 

81 

866 

885 


12 

Dec. 

334 

303 

275 

244 

214 

183 

153 

122 

91 

61 

80 

866 


January . '. . 
February . . 

March 

Aoril 

M^y 

June 

July 

August ... 
September. 

October 

November . 
December. . 


865 

834 

806 

275 

215 

214 

184 

153 

122 

92 

61 

31 


31 
365 
837 
806 
276 
246 
215 
184 
153 
123 
92 
62 


5G 
28 
865 
a')4 
804 
273 
243 
212 
181 
151 
120 
90 


90 
50 
81 
865 
836 
804 
274 
243 
212 
182 
151 
121 


120 

89 

61 

80 

865 

a34 

304 

273 

242 

212 

181 

151 


181 

150 

122 

91 

61 

80 

865 

884 

303 

273 

242 

212 


212 

181 

158 

122 

92 

61 

81 

365 

884 

804 

273 

243 


243 

212 

181 

153 

123 

92 

62 

81 

865 

385 

804 

274 



1. How many days from May 13 to Aug. 23 ? 

Explanation.— Find "May" in the column of months at the left; 
and on the same line under " Aug." find 92, which is the number of days 
from any day in May to the same day in Aug. But Aug. 23 is 10 days 
more than Aug. 13, and 92 + 10 = 102 d., Ans. 
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Note. — If the required date be earlier in tlie montli than the date from 
which the time is counted, subtract the difference from the tabular number. 

2. How many days from May 13 to Aug. 1 ? 

Explanation. — From May to Aug. is 92 d., but to Aug. 1 is 12 d. 
less than to Aug. 13 ; and 92—12 = 80 d.. Ana. 

Note. — If the given date is in a leap year it will be necessary to add 
or subtract one more day when Feb. intervenes 

708. If it is required to find a day which is a given number 
of days after a certain date, look in the table opposite the mo. 
haying the given date, and find the number of days next larger, 
subtract the given days and count back for the required dat^. 

. 3. Find the date that is 125 days after July 4th. 

Explanation. — Opposite July, the next larger number than 125, is 
153 in Dea; 153-125 = 28, and 31-28 = 3. Hence, Nov. 6 is the date. 

709. To find the time for which a note must be drawn, so that 
it will tiot fall due on Sun.day or a Legal Holiday, 

EuLE. — Find the number of days by the Table, and 
dividing them by 7, the quotient will be the num^ber 
of weeks and days. Then count the odd days from the 
day of the week on which the note is dated. 

4. A note was drawn on Friday the 1st of Feb., to run 3 
months : what dav of the week will it fall due ? 

SoiiUTiON. — Three months from Feb. Ist brings May Ist, which by 
Table is 89 d. in a common year, or 90 d. leap year. 89-^7 = 12 and 5 d. 
over. Friday + 5 d. gives Wednesday, or in leap year, Thursday. 

5. If a note is dated Tuesday, Apr. 1st, to run 60 days, what 
day of the week will it fall due ? 

6. The birthday of Shakspeare was April 23, 1564; how 
many years, months, and days from that to July 31, 1884? 

7. Suppose a note is made on Wednesday, the 13th of Feb., 
1884, payable in 3 months from date; what day would it be 

daeF 
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LIFE INSURANCE TABLES. 

710. The Expectation of Life is the probable number of 
years a person may live after he has reached a specified age. 
It is found by dividing the number of those who survive 
that age by the number of those who attain it. 

American Experience Table of Mortality. 

Adopted by the State of N. Y. in estimating lif^ endowments. 



Com- 


Nnmber 


Deaths 


Com- 


Number 


Peatbi 


Com- 


Number 


Deathi 




pleted 


BonrlTing at 


In each 


pleted 


BurvlTlng at 


in each 


pleted 


■urviTing at 


in each 




Age. 


each Age. 


Year. 


Age. 


each Age. 


Year. 


Age. 


each Age. 


Year. 




10 


100,000 


749 


40 


•78,106 


765 


70 


88,669 


8,391 




11 


99,251 


743 


41 


77,341 


774 


71 


- 86,178 


2,448 




12 


98,505 


743 


42 


76,567 


* 785 


72 


38,780 


2,487 




13 


97,768 


740 


43 


75,782 


797 


73 


81,243, 


8,505 




14 


vt,(m 


787 


44 


74,985 


813 


74 


28,788 


2,501 




15 


96,385 


735 


45 


74,173 


828 


75 


26,237 * 


2,476 




16 


95,550 


732 


46 


73,346 


848 


76 


28,761 


2,481 




17 


94,818 


729 


47 


72.497 


870 


77 


21,880 


3,369 




18 


94,088 


727 


48 


71,627 


896 


78 


18.961 


2,291 




19 


98,362 


T25 


49 


70,731 


927 


79 


16,670 


3,196^ 
3.091'4- 


20 


92.637 


723 


50 


69,804 


963 


80 


14,474 


21 


91,914 


722 


51 


68,843 


1,001 


81 


12,883 


1,964 ' 


— 


22 


91,192 


721 


52 


67,841 


1,044 


82 


10,419 


1,816 




23 


90,471 


720 


53 


66,797 


1,091 


83 


8,608 


1,648 




24 


89.751 


719 


54 


65,706 


1,148 


84 


6,956 


1,470 




25 


89,032 


718 


55 


64,563 


1,199 


85 


6,485 


1,202 




26 


88,314 


718 


56 


63,864 


1,260 


86 


4,198 


1,114 




27 


87,596 


718 


57 


62,104 


1,825 


87 


8,079 


933 




28 


86,878 


718 


58 


60,779 


1,894 


88 


^ 2,146 


744 




29 


86,160 


719 


59 


59,385 


1,468 


89 


1,402 


656 




30 


85,441 


720 


60 


57,917 


1,546 


90 


847 


385 




31 


84,7^1 


721 


61 


56,371 


1,628 


91 


462 


- 246 




32 


84„000 


723 


62 


54,743 


1,713 


92 


216 


137 




33 


88,277 


726 


63 


53,030 


1,800 


93 


79 


58 




34 


82,551 


729 


64 


51,230 


1,889 


94 


21 


18 




35 


81,823 


732 


65 


49.341 


1,980 


95 


8 


8 




36 


81.090 


737 


66 


47,361 


2,070 




9 






37 


80,353 


742 


67 


45,291 


2,158 


■ ' 








38 


79,611 


749 


68 


43,133 


2,248 










39 


78,862 


756 


69 


40,890 


2,321 











Notes. — 1. WiggleswortJCa tables, prepared from data in this country, 
have been adopted by Massachusetts in estimating life estates. 
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2. Among the prominent Englisli tables of mortality are the Carlisle 
tables by Milne, and the ^Northampton taMes by Dr. Price. The former 
are generally used in England. 

711. According to the Carlisle tables, of 10000 persons bom 
together, 5528 reach 32, and 2771 reach 67 years of age. The 
expectation of life to the age of 67 therefore, of a person now 
3^ ^s an = i nearly, or 1 chance in 2. 

Illustration. — What is the net premium to insure $1 during the 
year succeeding the age of 60, the present age being 40 ? 

By Table, the number living at 60 is, ... . 57917 
" " '' 61is, . . . . 56371 

The number dying during the year is, . 1546 
Pres. w. of $1, due in 20 y. at 4:% (Art. 306, N. 3), . t.45638 

Present worth of $1546 = $705,563 

By Table, the number surviving at 40 is 78106. 
Then, 705.563^78106 = .00903, net premium. 

Explanation. — The Table above shows that of 78106 persons now 
living at the age of 40, 1546 will die during the year succeeding 60. The 
present worth at 4% of $1546 payable 20 years hence is $705,568, which 
divided among 78106 persons now living, gives the premium which would 
secure an insurance of $1 to each of them in case of death during the 
given year. 

LIFE ESTATES AND ANNUITIES. 

712. The rule prescribed in New York State for estimating 
the value of life estates is as follows : 

84th Rule op the Supreme Court to ascertain the gross sum 

IN payment op life estates. 

Whenever a party, as a tenant for life, or by the courtesy, or in dower, 
is entitled to the annual interest or income of any sum paid into court, 
and invested in permanent securities, such party shall he charged with 
the expense of investing such sum, and of receiving and paying over the 
interest or income thereof ; but if such party is willing and consents to 
accept a gross sum in lieu of such annual interest or income for life, the 
same shall be estimated according to the then value of an annuity at six 
per cent on the principal sum, during the probable life of such person 
according to the Portsmouth, or 
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Northampton Annuity Table. 



713. Showing the value of an annuity of $1 at 



'0' 



Age. 


No. of years 
purchase 

the Annuity 
is worth. 


A^. 


No. of years 
purchase 

the Annuity 
is worth. 


Age. 


No. of years 
purchase 

the Annuity 
is worth. 


Age. 


No. of years 
purchase 

the Annuity 
is worth. 


1 


10.107 


26 


12.063 


49 


9.563 


73 


4.781 


2 


11.724 


26 


11.992 


60 


9.417 


74 


4.565 


3 


12.348 


27 


11.917 


61 


9.273 


76 


4.354 


4 


12.769 


28 


11.841 


62 


9.129 


76 


4.154 


6 


.12.962 


29 


11.763 


63 


9.980 


77 


3.952 


6 


13.156 


30 


11.682 


64 


8.827 


78 


3.742 


7 


13.275 


31 


11.598 


66 


8.670 


79 


3.514 


8 


13.337 


32 


11.512 


66 


8.509 


80 


3.281 


9 


13.335 


33 


11.423 


67 


8.343 


81 


3.156 


10 


13.285 


34 


11.331 


68 


8.173 


82 


2.926 


11 


13.212 


36 


11.236 


69 


7.999 


83 


2.713 


12 


13.130 


36 


11.137 


60 


7.820 


84 


2.651 


13 


13.044 


37 


11.035 


61 


7.637 


86 


2.402 


14 


12.953 


38 


10.929 


62 


7.449 


86 


2.266 


16 


12.857 


39 


10.819 


63 


7.253 


87 


2.138 


16 


12.755 


40 


10.705 


64 


7.052 


88 


2.031 


17 


12.655 


41 


10.580 


66 


6.841 


89 


1.882 


18 


12.562 


42 


10.473 


66 


6.625 


90 


1.689 


19 


12.477 


43 


10.356 


67 


6 405 


91 


1.422 


20 


12.398 


44 


10.235 


68 


6.179 


92 


1.136 


21 


12.329 


46 


10.110 


69 


5.949 


93 


0.806 


22 


12.265 


46 


9.090 


70 


5.716 


94 


0.518 


23 


12.200 


47 


9.846 


71 


6.479 






24 


12.132 


48 


9.707 


72 


5.241 


> 


i 



EuLE. — Calculate the interest at 6%^ for one year, upon 
the sum to the income of which the person is entitled. 
Multiply this int, hy the number of years purchase set 
opposite the person's age in the Table, and the product is 
the gross value of the life estate of such person Ui said sum. 

1. If a widow 42 years of age is entitled to dower in real 
estate worth $10500, what is the gross present value of her 
right of dower? 
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Solution.— J of $10500 - $3500 ; int. 1 yr. at 6% = $210.00. The 
namber of years* purchase which an annuity of $1 is worth- at the age of 
42 is 10.473, and $210 x 10.473 = $2199.33, Am, 

2. rf a man 60 years of age is tenant by the courtesy in the 
whole of an estate of $8000, what is the gross value of his life 
estate at present ? 

Note. — If the annuities are payable semi-annually, one-fifth of the 
value of a yearns purchase should be added to those values. 

3; A lady whose estate was valued at $500000 died, leaving 
her husband, then 45 years old, a life interest in the whole 
estate ; what was the gross value of his interest at her death ? 

4. A man left ^n estate worth $15000, of which his widow, 
aged 54, was to receive during her life the interest on \, payable 
semi-annually ; what was the gross value of her portion in the 
premises. 

5. A gentleman purchased a life annuity of $1000, belonging 
to a person 20 years old; what should it have cost him? 



BUSINESS INFORMATION AND FORMS.* 

Receipts. 

714. A Eeceipt is a written acknowledgment that a debt 
is paid. 

Note. — A man is not bound by law to give a receipt ; but by courtesy 
and custom they are always given when desired. 

715. A full receipt states the amount received, the date, 
place, and kind of payment, by whom and in whose behalf the 
payment was made, by, whom and in whose behalf received, 
and to what debt or purpose it is to be applied. 

When the receipt is signed by the person to whom the pay- 
ment was due, his signature is enough. But when the business 
is done through an agent, he writes his principal's name, and 
his own name below it, with "per" or *^by" as a prefix to 
signify the agency, 

♦ For form^ of Bills, Notes, Drafts, etc., see pp. 79, 118, 133-136. 
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Notes. — 1. Partial payments should be endorsed on the note or bond, 
and the party making the payment should also tak« a receipt for it. 

2. When a receipt is given by a person who makes his mark instead of 
writing his name, it should be witnessed. 

Receipt in Full. 



S225-^j^ jf. Boston, Jan; 31, 1884. 

Received from H. J. Smtth, Two Hundred Twenty-Jive //^ 
Dollars f in full of all demands to date. 

Osgood & Co., 

per W. Simmons. 

For Payment on Account. 

Philadelphia, Feb. 4, 1884. 
Received frofn Wm. Rowland, One Hundred Forty-fivef^jf 
Dollars, on account. 

$H5:fy\. L. King. 

For a Note. 

New Tobk, March 1, 1884. 
Received from Everett Graw & Co., their note of this 
date, at three months, in our favor, for Eighteen Hundred 
Twenty-seven -f^j^ Dollars, which, when paid, will he in full 
for account rendered to 28th inst. 
Jim^. J- C. Byrnes & Co. 

Receipt for Interest. 

New York, Jan. 15, 1884. 
Received of Ginn, Heath S Co,, Two Hundred Forty-six 
Dollars, in full for six months interest due this day on their 
Bond to me, bearing date Oct. 18, 1882, for Eight Thousand 
Two Hundred Dollars. 

S246' ^ ^- Clark. 

Due Bill for Goods. 

New York, Feb. 6, 1884. 
Due to Henry Jones, on demand, Twenty-five ^V^ Dollars^ 
to he paid i7i goods from my store. 
J26^. E. H. Macy. 
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Order for Goods. 

Bbooeltn, May 1, 1884. 

Messrs. Journeay & Burnham, 

Gentlemen: — PUdse pay to John Wood, or order, Sixty- 
three Dollars in goods from your store, and charge the same to 
our account. 

BURTIS & Co. 

Installment Receipt. 



o 
o 
a> 



c 
£ 

+-• 

CO 

c 



O 

« 

O 



$2000. 



400 Shares. 



i3rookIan (K. ft. K. (lompanB. 

Ileceived, S^ooklyn, Jan. ^9, 1&S4, of A. J. Pouch, 

^wo thousand (I)ollars, being" twenty-five (I)ollars per 
Share, and the 9ihird Installment on Four Hundred 
Shares of the Capital Stock of the Brooklyn Elevated 
I^ailroad Company ; for which said Shares a full 
Certificate will he given, upon payment of all Install- 
ments due thereon, and the surrender of this Certificate. 

c — D — . A — £ — , 



Secretary. 



(President. 



Shipping Receipt. 



jfilbany,J\^ay 9, ^SJi- 

Shipped on board 

Sound for 



(Packages^ 
J\£arks 



IL 



filbany, J^ay 9, '^4- 

Ifeceived from Wm. Wclls ^ Go.fiTi 

good order, on board the C Vibbard 

bound for JTew York, the packages 

marked and entered as below : 

Maries. 
J S. A doz. boxes Cswego Starch. 

J[f. C. 6 barrels Jipples. 

RoU. B. Smith, fig't. 
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Bank Draft. 





No. 2S50. 

^ttbnrn (ETits Bank. 

9^54^ fiuhurn, Feb. ^4, 13^4. 

(Pay to the order of Charles T, Burtis 



^wo Hundred Fifty-four (2)ollars. 

To JTassau Sank, ) James M, Seymour, 

JTew York. ) Cashier. 



DiviDEN D Check. 






JTew York, Jdaroh 1^, 1^^4. 

iSleci)anic0' National Bank. 

(Pay to Charles T: Jung or gearer, 

Four Hundred Fifty-eig-ht (2)ollars, 



and charge to QHvidend JTo. 8§. 

H, B, Smith, 

$4^0* G-eneral ^ook Keeper. 



General Form of Agreement. 

This Agreement made the day of between A — B — of 



City and State , of the first part, and C — D — of City and 

I State of the second part, 

WITNESSETH: — That the said C D , party of the second part, 

in consideration of the sum hereinafter named, doth covenant and agree 
to and with the said A B of tlie first part, that (insert agreement). 

And the said party of the first part doth covenant and agree to pay unto 
ihe said C D (insert agreement of A B .) 

And for the true and faitliful performance of all agreements above 
mentioned, the parties to these presents bind themselves each unto the 

other, in the sum of dollars as fixed damages to be paid by the 

failing party. 

In witness whereof we have hereunto set our hands and seals the day 
and year first above written. 

Signed, sealed, and delivered ) A B — '■ — . ^Seal. 

in the presence of S C D -. (Seal.) 
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716. Letters of Credit can be procured from Foreign 
Exchange Bankers, by depositing the amount in money or in 
securities. A small commission is charged besides the regular 
rate of exchange. (Art. 451.) 

Circular Letter of Credit. 

No. jg 36581. ^^^ York, Feb. 23, 1884. 

Oentlemen: — We request that you will have the goodness to 
furnish Mr. Henry B. Husted, the bearer , whose signature is 
at foot, with any funds he may require to the extent of £600 (say 
Five Hundred Pounds Sterling), against his drafts upon 

Messrs. Brown, Shipley S Co., London; each draft must 

B 
bear the number (No. » 36681) of this letter, and we engage 

that the same shall meet due honor. 

Whatever sums Mr. Husted may take up, yov will please 
endorse on the bach of this Circular letter, which is to continue 
in force till Feb. 22, 1885, from the present date, Feb. 22, 188 J^. 
We are respectfully, gentlemen. 

Your obedient humble servants, 

Brown Brothers <& Co. 
The Signature of 

Henry B. Husted, 
To Messieurs the Bankers, 
Mentioned on the third page of this Letter of Credit. 

INSTRUMENTS UNDER SEAL. 

717. A Contract is a formal bargain made between two or 
more persons, upon sufficient consideration, to do or not to do 
some act which shall be lawful. 

718. A Deed is a writing or instrument signed, sealed, 
and delivered. As generally used, it is for the conveyance of 
property. 

719. A Bond is a sealed obligation for the payment of 
money, and usually has a penalty annexed in case of failure to 

comply with the conditions ann^x^A* 



Book Accounta. ' 305 

720. Oround Bents are leases of building lots^ the rents of 
which are considered equal to the int. on the value of the land. 

Note. — ^Bonds and Mortgages on real estate, and Groand Rents are 
regarded with a good degree of favor as investments. 

721. A Fee-Simple interest is absolute ownership in an estate. 

722. A Groand Bent Deed conveys land with a reservation 
of a specified sum of money in the nature of rent to be paid at 
stated times, and may be for life, for a term of years, or in fee. 

Notes. — 1. Instruments under seal are not barred by the statute of limita- 
tions like ordinary debts. 

2. In ordinary cases where the consideration is expressed, there is 
no difference between an agreement under seal or otherwise, except that 
the former can be more easily proved and is therefore to Ijp preferred. 

BOOK ACCOUNTS. 

723. In order to collect a debt on the evidence of a book 
account, a full copy of the account must be made out, and it 
must be accompanied with an affidavit, as follows : 

Form of Affidavit for Goods Sold and Delivered. 



State of 



County op 



-. 'H-* 



Henky Smith of being duly sworn (or affirmed), deposes and 

says, that James Brown of , County of , and State of , 

is justly and truly indebted unto him, the deponent, in the sum of 

doUars, for goods sold and delivered by him to the said James Brown ; 
and that he has gi\en credit to the said James Brown for all payments 
and set-oflfe to which he is entitled ; and that the balance claimed, accord- 
ing to the foregoing occount, is justly due; and that the said account is 
correctly stated. 

Sworn and subscribed this day of , A. D., 1884, before me 

Charles C. Jones, 
Commissioner for the State of 

724. Items and dates should be given in the account, as a 
general charge cannot be sustained by evidence of this kind. 
The entry must be made in form at the date of purchase fot 
the purpose of charging the d-ebtor, not as a mere mema 
randum. 

20 
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Note. — In order to be admissible as evidence, entries should be made 
without alteration, erasure, or interlineation, and by a person authorized 
to attend to that department. 

The Statute of Limitations of the United St/tes. 

725. The time within which suit must be commenced for 
the collection of a debt, varies in different classes of cases from 
one to twenty years, and differs in different States.* 

For accounts m general it begins from the date of the last 
item or payment, and in every case the time is renewed by 
every partial payment. 



states and Terri- 


•4j 


acts 
ting. 




S 

n 

1 

9 


States and Terri- 


-4-1 


acts 
iting. 


la 


• 

1 




tories. 


1 


Yrs. 


ll 

OB 

a 

M 

Yrs. 


tories. 


O 
Yrs. 




ca-s 




Yrs. 


Yrs. 




Yrs. 


Yrs. 


Yrs. 


Alabama 


8 


6 


10 


20 


Missouri 


6 


10 


10 


20 


Arkansas 


3 


6 


5 


10 


Montana 


6 


10 


10 


10 


ArhBona 


2 
2 
6 


4 
4 
6 


4 
4 
6 


5 
5 
3 


Nebraska 

Nevada 


4 
2 
6 


5 
6 
6 


5 

4 

20 


5 

5 

30 


California 

Colorado 


New Hampshire 
New Jersey 


Connecticut 


6 


6 


17 


17 


6 


6 


16 


20 


Dakota 


6 
3 


6 
6 


ao 

20 


20 
20 


New Mexico . . . 
New York 


4 
6 


6 
6 


6 
20 


15 
30 


Delaware 


Diet, of Colombia. 


3 


3 


12 


12 


North Carolina. 


8 


3 


10 


10 


Florida 


4 
4 


5 
6 


20 
20 


20 


Ohio 


6 
6 


15 
6 


15 
10 


16 
10 


Oeor^a 


Oreffon 


Idaho 


3 


4 


4 


5 


Pennsylvania . . 


6 


6 


20 


30 


Illinois 


5 
6 
5 
3 
5 


10 
10 
10 
5 
15 


10 
20 
10 
5 
15 


20 
10 
20 
15 
15 


Rhode Island. . . 
South Carolina. 

Tennessee 

Texas 

Utah 


6 
6 
6 
2 
2 


6 
6 
6 
4 
4 


20 

20 

10 

4 

4 


30 
20 
10 
10 
6 


, Indiana 


Iowa 


Kansas 


Kentucky 

Louisiana 


3 


5 


10 1 


10 


Vermont 


6 


6 


8 


8 


Maine 


6 
3 


6 
3 


20 
12 


20 
12 


Virginia 

Washington 


6 
5 


5 

6 


20 
6 


20 
6 


Maryland 


Massachusetts . . . 


6 


6 


20 


20 


W. Virginia.... 


5 


10 


10 


10 


Michigan 


6 


6 


10 


10 


Wisconsin 


6 


6 


20 


30 


Minnesota ...... 


6 


6 


10 


10 


Wyoming 


4 


5 


6 


• • 


Mississippi 


8 


6 


7 


7 




m 









Notes. — 1. In the States of Kentucky and Virginia a store account 
may run two years. In W. Va. 3 years. 

3. In the case of notes, etc., if the debtor at any time makes a written 
acknowledgment of indebtedness, the claim is renewed. 
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STOCK CLEARING- HOUSES. 



726. A Stock Clearing House is an association of dealers^ 
to facilitate the balancing of transactions in Stocks or Bonds. 

Note. — Stock Clearing Houses are in successful operation in some of 
the large cities of Europe. An attempt was made to establish one in 
New York, which was partially successful. The foUowing is a glimpse 
of the plan proposed : 

727. Each member reports to the Clearing Honse on a blank 
form, the names of parties with whom he has had dealings, 
and the balances in his favor or against him, of all transactions. 

At 12 : 30 the clerks in the Clearing House tabulate all the 
balances as reported, and notify each member /rom whom he 
will receive, or to whom he will deliver the stocks shown by 
his report. 

Note. — A settling price is fixed by the Clearing House for each stock, 
and members are required to receive only as many shares of any stock as 
they may have bought more than they have sold. The difference between 
the "settling price" and the buying or selling prices of the original 
transactions must be paid in cash. 



>^ 



The following is the form of a Eeport to the Clearing House : 



To Rbcxivx. 



U. P. 



760 



800 



1000 



N.Y.C. 



600 



800 



100 



K 



1^ 



_^^ 



/. 



Name. 



J. G. Hewitt. 

C. T. Burtis.. 



To DxuyxR. 



U. P. 



N.Y.C!. 



100 
800 
Chas. S. Andrews.'^ 



Chas. S. Andrews 
J. G. Hewitt 



rews.^l 
• '^ • . » » 1 1 



1000 



600 



C. T. Bartis.* 



C. T. Burtis^.. .., 
Chas. S. Andrews.. 



300 
760 
J. G. Hewitt. V 



Balancx. 



To ReceWe. To Deliver. 



U. P. 60 

400 N. Y. C. 



U. P. 200 
N. Y. C. 200 



250 



U. P. 
N. Y. C. 



900 



Explanation. — These three reports show that 2550 shares of U. P. 
Railroad Stock and 900 shares N. Y. Central were bought and sold ; but 
the transactions are settled through the Clearing House by the delivery oi 
400 shares of N. Y. C. stock and 350 shares of U. P. stock. 

Thus, Andrews' balance shows that he is to receive 400 N. Y. C, Burtia 
and Hewitt each report balances of 200 N. Y. C. to deliver. They are 
notified by the Clearing House to deliver to Andrews. 
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728. Abbreviations used in Stock Quotations. 

Ad Adjustments. 

Allts Allotments. Applied to shares giving the 

privilege of others, at specified prices. 

As Assented. 

U. S. c. 3*s, or 4's U. S. currency bonds at 3% or 4% int. 

B. c Between calls. 

B. 30 Buyer's option at 30 d. 

B. 20, flat Buyer's option at 20 d. without interest. 

Bds., or b Bonds. 

** C " before price Cash. 

Certs : Certificates. 

Com Common stock. 

Cons., or en Consolidated. 

Conv., or cv Convertible. May be exchanged. 

Coup., ore Coupon. 

Cur., or c Currency. 

Deb Debentures. 

D. s. f . 5*8 Deb. secured by sinking fund, at 5% int. 

Div Dividend. 

Ex. d., or e. d Without dividend. 

Ex. coup Without coupon. A , 

Ext Extended. ^ , / "^ ) ' \ /i 



Fd Funded. \ ^ /i 



Gen General. 

Gtd Guaranteed. 

L. g Land grants. ^ 

L., or 1 Lot, the aggregate of several sales. 

L. s Land Scrip. 

Inc. 6's Income bonds, at 6% interest. 

Mort., or m Mortgage. 

N. 6*s New 6% bonds. 

Prof., or pf Preferred. 

Pur. m. fd Purchase money funded. 

Reg., or r Registered. 

R. e Registered and extended. 

Sep Scrip. 

S. 30 Seller's option at 30 c^ays. 

S. F., or s. f Sinking fund. 

W. n Without notice. 

2d M. s. f. 7's '85. . .' Sinking fund bonds secured by 2d mort., 

payable at 7% in 1885. 
Con. M, & 8, i, 6*a Consolidated mort. and sinking fund, at 6%^ 
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XAMPLES. 



3^ 



"g) 



■>» 



1. What number is that to which if 16 be added, then 25 subtracted 
from the sum, the difference be multiplied by 21, and the product divided 
by 28, the quotient will be 63 ? 

2. How many gills, pints, and quarts, of each an equal number, are 
there in a hogshead ? 

3. A company of 175 men have provisions enough to last 6 months ; 
if 47 of them leave, how long will the same provisions last those that 
remain ? 

4. A farmer had 45 head of cattle, and hay enough to last them 5J 
months ; if he buys 13 head more, how long will the same hay last the 
whole ? 

5. Six men bought a ship together worth $45268, for which A paid J 
of the whole, B J, and the others paid the balance equally ; how much 
did each pay ? 

6. A manufacturer hired an equal number of men, women, and 
children, at 75 cts., 62 1 cts , and 37^ cts. each per day, and the daily 
wages of the whole amount to $113.75 ; how many of each class did he 
employ ? 

7. A man bought a drove of horses for $17947, and after selling 62 of 
them, ^t $83 apiece, the remainder averaged $51 each ; how many did 
he buy, and for how much apiece must he sell them to make $2510 by 
the operation ? 

8. A merchant bought 868 yards of cloth at $6.50 a yard ; he after- 
wards sold 253 yards at $5| per yard to one customer, and 368 yards at 
$8J- to another ; how many yards had he left, and what was the net cost 
fco him ? 

9. A man bought 148 acres of land, at f 23 per acre, and 260 acres at 
$17 ; he afterwards sold 300 acres at $25 ; how many acres had he left, 
and what did it stiyid him in per acre ? 

XO. A garrison of 450 men has provisions for 5 months ; how many 
must be discharged, that the same provisions may last 7^ months? 

11. In a certain county are 105260 topers, who drink 3 glasses of liqugr 
apiece every day, at a cost to them of 8 cents a glass ; how many barrels 
of flour would this useless expense pay for, per annum, when flour is $8 
a barrel? 
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12. A grocer liaying boagbt 1328 pounds of butter at 27| cents a pound, 
afterwards sold 263 pounds at 28f cents, and 375 pounds at 29| cents ; how 
much had he left, and what must he get for it in order to gain $215 by 
the operation ? 

13. A drover brought 1463 sheep, and 285 lambs to market, the former 
costing him $5.15 per head, and the latter $2.17 per head ; having sold 
820 sheep and lambs together at $5^ a head, he wishes to know at what 
price per head he must sell the remainder in order to gain 20% on the 
money invested. 

14. A man bought a lot of silver containing tea-spoons, dessert-spoons, 
and table-spoons, of each an equal number, weighing re8]>ectively 5 pwt. 
6 gr.; 13 pwt. 10 gr.; and 1 oz. 11 pwt. 8gr.; the weight of the whole 
was 6 lb. 8 oz. ; how many spoons were there of each kind? 

16. A man bought a drove consisting of cows, calves, and oxen, in 
equal numbers, for $3693.375 ; for cows he gave $27| a()iece, for calves 
$4}, and for oxen $43f ; how many were there of each kind ? 

16. A liberty pole 108 ft. high was broken in such a manner that its 
top struck the ground 36 ft. from its foot, the other end resting on the 
top of the part left standing : how high from the ground was it broken. 
(Art. 704.) 

17. A man pays $1500 per annum interest on various mortgages, at 
7% ; how much money does he hire? 

18. What must be the face of a note to cover the discount for 90 d., at 
6f^,and yield $472.86? 

' 19. A man spent J and \ of his money and $20 besides, when he had 
$80 left ; how much had he at first ? 

20. A bam was 38 ft. wide at the gable ends, and the ridge of the 
roof was 5 ft. above the eaves ; how many ft. of boards would cover the 
gable ends ? 

' 21. Sold goods for $2543.50 at a profit of 5%, and tc)|)k a note at 60 d., 
which was discounted the same day, at 6% per annuin; wbat was the 
net profit ? 

22. Which is the better investment, U. S. 3's, at 103}, or Bait & O. 
1st 6's due in 1919, if bought in 1884, at 114^? 

23. Bought Boston H. & E. Ist M. 7's due in 1900, at 114 ; what is the 
per cent income on the investment made in 1884? 

24. What is the weight of an iron cylinder 15 ft. long and 10 in. in 
diameter, allowing 4 cu. in. to a pound ? 

26. A man having a triangular gore of land, one side of which was 256 
rods long, and the perpendicular distance from this side to the opposite 
corner, 72 rods, exchanged it for a square farm of equal area ; what was 
the side of bis farm ? 
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26. Au Importer bought 1565 yards of silk, at 5s. 6d. per yard ; paid 
£7 12s. for freight, 25 per cent duties, and remitted a bill on London at 
9 J per cent premium ; how most he sell it per yard on 6 months, in order 
to make 12J per cent, allowing 7 per cent interest ? 

27. A merchant sent his agent in London 425 bales of cotton weighing 
856 pounds apiece, which cost him 9| cents a pound ; the agent paid |d. a 
pound for freight, £43 for cartage, sold it at 8d. a pound, and charged 
2^ per cent commission. If the merchant sells a bill of exchange for the 
amount, at 10^%, will he make or lose by the operation. How much ? 

28. What rate per cent income will be realized from 8% stock bought 
at 95, if paid at par in 20 yr.? 

29. Four notes of $500 each are due in 3, 6, 9, and 12 months reejpec- 
tively ; in how many months may they all be paid at one time ? 

30. Which is the greater, an income of $500 per annum for 15 years to 
come, or the reversion in perpetuity of $500 annuity at the end of 15 years, 
interest at 6 per cent ? 

31. Which is the better investment, a $8000 7% bond, or a house which 
rents for $240 a year, taxes being $30.50, and annual repairs $40? 

32. What is the average distance between stations on a R. R. that is 
149 m. 234 r. 4 yd. 2 ft. long, the number of stations being 18 including 
one at each end of the road ? 

33. How must goods which cost 60 cents a yard be marked, that the 
merchant may discount 20% from the price and still make 20% ? 

34. How many shares of mining stock at 80 must be sold, that the 
proceeds invested in Iowa Mid. 1st M. 8's, due in 1900, may yield a profit 
of $960 if bought at 108 in 1884 ? 

36. A father le{^ an estate valued at $11740 to 3 sons, whose ages were 
15, 13, and 11 respectively, to be so divided that if put at interest at 5%, 
the amount should be equal as the sons came of age ; what sum did he 
will to each ? 

36. Bought $600 worth of books at a discount of 33J% from list prices, 
and sold them at regular retail price on 6 mo. credit ; what was the per 
cent profit, if money was worth 6% ? 

37. What must I pay to insure a factory valued at $21000 at t%, and 
the machinery valued at $15400 at f % ? 

38. Sold a bill of goods amounting to $1875, of which 15% was payable 
in cash, 25% in 3 mo., 20% in 4 mo., and the balance in 6 months ; how 
much cash would pay the debt at once, when money is 6% per annum ? 

39. A miller had 400 barrels of flour worth $6i a barrel, 15 % of it was 
destroyed by a freshet ; he sold the remainder at $8.50 a barrel ; how 
much did he gain or lose ? 

40. Which is the more profitable investment, to buy flour at $8.50 a bar- 
rel on a credit of 6 months, or at $8.25 on 2 mo. when money is worth 6%? 
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41. A cylindrical tank 80 ft. in diameter and 15 ft. deep is filled with 
oil ; how many gallons does It contain and what is its value at 4} cents a 
gallon ? 

42. A merchant's retail price yields a profit of 25 % ; if he discounts 
10% at wholesale, what per cent docs he gain at wholesale? 

43. Bought Chesapeake & Ohio 1st pf. R. R. Stock for 26^, the same 
stock sold last year for 32} ; how much would a man lose who bought 
$5000 worth last year ? 

44. At what price must 6 % bonds payable in 10 years be bought to 
realize 3} % on the investment ? 

45. What is the per cent income in 1884 on Chic. R. I. & Pac. 6's coup. , 
payable at par in 1917, bought at 123^ ? 

46. Divide $1860 among A, B, and C, so that for every $5 given to A, 
B may receive $4, and for every $3 given to B, C may receive $1. ^ 

47. Divide f into two parts, so that one of them is greater than the 
other by f . 

48. A mine is worth $50000 ; a person sold JV ^^ ^is share for $3750 • 
what part of the mine did he own ? 

49. A can do as much work in 2 days, as B can do in 3 days, together 
they did a certain job in 12 days ; in what time would A alone have 
done it ? In what time would B ? 

50. A piece of land is 95 1 r. long, and 58| r. wide ; how many house 
lots of equal size, the largest possible, can be made from it ? 

51. When stock originally worth $4000, sells for $4250, what is the 
per cent premium ? 

52. In 1870 the population of Chicago was 298977, which was 1905 
more than f the population of Brooklyn. What was the population of 
Brooklyn at that time ? 

53. The population of Brooklyn in 1880 was 566663, that of Chicago 
503185 ; what was the % ^n of each ? 

54. The population of New York in 1870 was 942292 ; in 1880 it was 
1206299 ; what per cent was the gain ? 

55. What principal on interest from March 1, 1880 to Nov. 1, 1884, at 
6%, will amount to $4401.60? 

56. A merchant sells a quantity of goods at such a price that f of the 
selling price will cover the cost ; what is his gain per cent ? 

57. The crown of a certain king consisted of gold and silver in the 
ratio of 2 : 1 ; what was the per cent of each ? 

68. A bookseller has 150 books to pack in two boxes, whose dimensions 

are as follows : the larger one 4. J- feet., 2 ft. 8 in., and 2 ft.; the smaller 

4 ft., 2^ ft., and 1^ ft.; in the smaller he can pack 50 books ; how many 

will remain unpacked when he has filled both boxes, the books being 

of the same size ? 



Miscellanemia Examples. 313 

59. American gold coin contains 1 oz. alloy to 9 oz. pnre gold ; what 
quantity of each will a ton of double eagles contain ? 

60. Divide the number 7980 into 3 parts in the proportion of 5, 7, and 9. 

61. An Iron Manufacturing Co. made an assessment of 6^ on its 
capital stock', par value $50 ; how much must a man pay who owned 
18000 shares of stock? 

62. A father dividing his estate between 3 sons, gave the younger 
$2800, which was 75% of the share of the elder ; what was the amount of 
his estate ? 

63. 25260 is 20% more than what number? ^ 

64. Sold 2 droves of cattle for $11360 a piece ; on one I gained 12J%, 
on the other lost 8% ; required the cost of each drove, and the net gain % 
on the transaction. 

65. Sold goods for $450 and made 25% ; what per cent should I have 
made had I sold them for $650 ? 

66. Paid $8.40 apiece for dictionaries ; becoming shop- worn, deducted 
25% from the marked price, and yet made 10% profit; required the 
marked price ? 

67. What length of paper } yd. wide will cover a wall 15 ft. 8 in. by 
11 ft. 3 in.? 

68. Find the circumference of a wheel whose diameter is 4 ft. 8 in.; 
Kow many times will it turn round in 10 J^ miles ? 

69. A dealer bought 6 hectars of land for $1050, and divided it into lots 
of 8 Ars each ; what must be the price per lot to gain 30% ? 

70. A note of $600 was given Jan. 1, at 6% interest, on which a pay- 
ment of $225 was made July 3. Oct. 15, the note was bought at 3% 
discount on its value at that time ; how much was paid for it ? 

71. I of C's money and f of D's equal $900 ; and f of D's is twice | of 
C's money ; what sum has each ? 

72. In how many days will $75 at 7f\^% int. gain 80 cents? 

73. A note of $800 dated Jan. 1, 1881, had an indorsement June 4, 
1881, of $250, and Oct. 9, '81, $120; what was due Apr. 26, '82, interest 
being 6% ? 

74. A man owes $12000, of which \ is due in 5 mo., J in 9 mo., and the 
remainder in 15 mo.; what is the present worth of the debt at 6% ? 

75. The true discount of a debt of $1215 due in 10 mo. 20 d. is $90; 
what is the rate ? 

76. What is the interest in United States money on £167 8s. 3d., at 
7^%, from June 10, '81, to May 2, '82 V 

77. Sold a cow so that | of the gain was equal to ^j the cost ; what 
was the gain % ? 
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78. A father wills an estate of $19000 as follows : to each of 8 sons he 
gfives $1000 more than to his daughter, and to his widow $1000 more than 
to all the children ; what is the share of each ? 

79. A storehouse takes fire in which A has 350 bbL of flour, worth $8.25 
a bbl.; B has 275 bbl., worth $9 a bbl.; and C has 2500 bushels of corn, 
worth $1.10 a bu.; the damaged flour and grain are sold all together for 
$3100 : how shall this be divided between A, B, and C ; what is each man's 
actual loss, and his loss per cent ? 

80. What is the diflerence in value of two pieces of land one of 
which is 87 ft. by 42 ft., the other 57 ft. square, both being worth $1.75 a 
square foot ? 

81. Find the cash balance of the following account : 

Jones Bros, in account with Loeser & Co. 

Br. Apr. 10, 1884, to mdse. $150 ; Apr. 30, $400 ; May 16, $90 ; May 
24, $100 ; June 1, $300 ; June 10, $340; June 26, $200. 

Or. Apr. 12, 1884, cash $250 ; May 1, $180 ; June 7, $400 ; June 25, 
$564. If the acct. is settled July 1, 1884, what will be the true balance 
allowing each item to draw interest from its date, at 6 per cent ? 

82. The duty on a quantity of coflee in bags containing 185 lbs. each, 
value 14 cts. a pound, was $3591.75; the duty at 30%, tare 5% ; how 
many bags were imported ? 

83. The taxable property of a village is $860000, the number of polls 
at $1.50 each is 620 ; a Union School-house is to be built, worth $22860.25; 
allowing 3 % for collecting, what will be the tax rate ? 

84. What tax will a man be required to pay whose property is valued 
at $16420, and who pays for 2 polls? 

86. A Milwaukee grain dealer invested as follows : 800 bu. red wheat, 
at $1.30; 500 bu. white, at $1.60; and 300 bu. spring wheat, at $1.20. 
The whole was shipped to his agent in New York, who sold the first, at 
15% advance; the second, at 20% advance; and the third at $1.15 a 
bushel; his expenses were $112.25, his commission 3%; what were the 
net proceeds ? 

86. In the above speculation, what per cent was the grain dealer's 
gain? 

87. A merchant sells goods at different times as follows: May 2, a bill 
of $800 on 4 mo.; May 15, a bill of $1200 on 6 mo. ; June 1, a bill of $1500 
on 8 mo. ; and June 15, $800 for cash ; he then agrees to take a note for 
the whole, at 60 days with interest ; what should be the date of the note ? 

88. March 4, 1884, a note for $1000, at 6^ interest, was given, on 
irhich the following indorsements were afterwards made: May 1, 1884, 

$75; July 17, 1884, $15.50; Dec. 1, 1884, $30.50; Dec. 31,1884, $400; 
/ao, 31^ 1885, $250 ; what was due Aug. 18, 1885 ? 
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TABLE I. 

THE AMOXTHT OF AN ANNUITY OP $1, AT COMP. INT., FROM 1 YR. TO 60l 













\ 




1 


Yr. 
1 


Sperct. 


3>^perct. 


4 per ct. 


6 per ct. 


6 per ct. 


7 per ct. 


Yr. 

1 


1.000000 


1.000000 


1.000000 


1.000000 


1.000000 


1.000000 


2 


2.030000 


2.035000 


2.040000 


2.050000 


2.060000 


2.070000 


2 


3 


8.090900 


8.106225 


3.121600 


3.152500 


3.183600 


8.214900 


3 


4 


4.183627 


4.214943 


4.246464 


4.310125 


4.374616 


4.439943 


4 


5 


6.300136 


6.362406 


5.416322 


6.525631 


6.637098 


6.760739 


5 


6 


6.468410 


6.550152 


6.632975 


6.801913 


6.975319 


7.153291 


6 


1 


7.662462 


7.779408 


7.8982JM 


8.142003 


8.393838 


8.651021 


7 


8 


8.802336 


9.051687 


9.214226 


9.549109 


9.897468 


10.2598a3 


8 


9 


10.159106 


10.368496 


10.582795 


11.026564 


11.491316 


11.977989 


9 


10 


11.463879 


11.731393 


12.006107 


12.577893 


13.180795 


13.816448 


10 


11 


12.807796 


18.141992 


13.486351 


14.206787 


14.971643 


15.783699 


11 


12 


14.192029 


14.601962 


15.025805 


15.917127 


16.869941 


17.888451 


12 


13 


15.617790 


16.11:^030 


16.826838 


17.712983 


18.882138 


20.140643 


13 


14 


17.086324 


17.676986 


18.291911 


19.598632 


21.015066 


22.550488 


14 


15 


18.598914 


19.295681 


20.028538 


21.578564 


23.275971 


25.129022 


15 


16 


20.156881 


20.971080 


21.824631 


23.657492 


25.672528 


27.888054 


16 


11 


21.761588 


22.705016 


23.697512 


25.840;i66 


28.212880 


30.840217 


17 


18 


28.414436 


24.499691 


25.645413 


28.132885 


30.905653 


a3.999033 


18 


19 


25.116868 


26.357180 


27.671229 


80.539004 


83.759993 


87.378966 


19 


20 


26.870374 


28.279682 


29.778078 


&S.065954 


36.785601 


40.995492 


20 


21 


88.676486 


80.269471 


81.969202 


85.719252 


39.992727 


44.865177 


21 


22 


30.536780 


82.328902 


84.247970 


88.505214 


43.392290 


49.005739 


22 


23 


82.452884 


34.460414 


86.617889 


41.430475 


46.995828 


53.486141 


23 


24 


34.426470 


36.666528 


89.082604 


44.501999 


50.815577 


58.176671 


24 


25 


36.459264 


38.949857 


41.645903 


47.727099 


64.864512 


63.249030 


25 


26 


88 553042 


41.313102 


44.311745 


61.113454 


6.9.156383 


68 676470 


26 


27 


40.709634 


48.759060 


47.064214 


54.669126 


63.705766 


74.488823 


27 


28 


42.930928 


46.290627 


49.967583 


58.402583 


68.528112 


80.697691 


28 


29 


45.218850 


48.910799 


62.966286 


62.322712 


73.6:^9798 


87.346629 


29 


30 


47.575416 


61.622617 


66.084938 


66.488847 


79.058186 


94.460786 


30 


31 


50.002673 


64.429471 


69.328385 


70.760790 


84.801677 


102.073041 


31 


32 


52.502759 


67.334502 


62.701469 


75.298829 


90.885)778 


110.218154 


32 


33 


55.077841 


60.341210 


66.209527 


80.063771 


97.343165 


118.938425 


33 


34 


67.730177 


63.453162 


69.857909 


85.066959 


104.183'r55 


128.258765 


34 


35 


60.462082 


66.674013 


73.662225 


90.320307 


111.434780 


138.236878 


35 


36 


68.275944 


70.007603 


77.598314 


95.836323 


119.120867 


148.913460 


36 


37 


66.174223 


73.457869 


81.702246 


101.628189 


127.268119 


160.337400 


37 


38 


69.150449 


77.028895 


85.970336 


107.709546 


135.904206 


172.561020 


38 


39 


72.284233 


80.724906 


90.409150 


114.095023 


145.058458 


185.640292 


39 


40 


75.401260 


84.550278 


95.025616 


120.799774 


164.761966 


199.635112 


40 


41 


78.668296 


88.509537 


99.826536 


127.839763 


165.047684 


214.609570 


41 


42 


82.023196 


92.607371 


104.819598 


135.231751 


175.950545 


230.682240 


42 


43 


85.483892 


96.848629 


110.012382 


142.993339 


187.507577 


247.776496 


43 


44 


89.048409 


101.238331 


116.412877 


151.143006 


199.758032 


266.120851 


44 


45 


92.719861 


106.781673 


121.029392 


159.700166 


212.743514 


285.749311 


45 


46 


96.501457 


110.484081 


126.870568 


168.685164 


226.508125 


806.751763 


46 


47 


100.396501 


115.350973 


132.946390 


178.119422 


241.096612 


329.224386 


47 


48 


104.408896 


120.388257 


139.263206 


188.025393 


256.664529 


353.270093 


48 


49 


108.540618 


125.601846 


145.a38734 


198.426663 


272.958^1 
290.336906 


878.999000 


49 


50 


112.796867 


130.997910 


152.667084 


209.347996 


406.628929 


50 



{ 
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Annuities. 



TABLE II. 

THE PRESENT WOBTH OF AN ANKUITT OF $1^ FROM 1 YBAB TO 60. 





Yr. 
1 


8 per ct. 


Z% perct. 


4 perct. 


6 per ct. 


8 per ct. 


7 perct 


Yr 

1 




a97067 


0.96618 


0.96154 


0.96233 


0.94339 


0.934679 




2 


1.91347 


1.89969 


1.88609 


1.85941 


1.833:39 


1.808017 


2 




3 


2.828G1 


2.80164 


2.77509 


2.72325 


2.67301 


2.624314 


3 




4 


8.71710 


8.67306 


8.62990 


8.54505 


8.46511 


8.887207 


4 




6 


4.57971 


4.51506 


4.45182 


4.32948 


4.21236 


4.100196 


5 




6 


6.41719 


6.32855 


5.24214 


6.07569 


4.91782 


4.766637 


6 




7 


&23028 


6.11454 


6.00205 


5.78637 


5.58288 


6.389286 


7 




8 


7.01960 


6.87306 


6.73274 


6.46321 


6.20979 


6.971296 


8 




9 


7.78311 


7.60769 


7.4:i'533 


7.10782 


6.80169 


6.616228 


9 




10 


&530S0 


8.31661 


8.11090 


7.72173 


7.36000 


7.028K7 


10 




11 


0.25363 


9.00155 


8.76048 


8.30641 


7.88687 


7.498669 


11 




12 


9.95400 


9.66333 


9.38507 


8.863^5 


8.38384 


7.042671 


12 




13 


10.63495 


10.30274 


9.66565 


9.39357 


8.85263 


8.8.57(536 


13 




14 


11.29607 


10.93052 


10.56312 


9.89864 


9.29498 


8.745462 


14 




15 


11.93794 


11.51741 


11.11839 


10.37966 


9.71225 


9.107896 


15 




16 


12.56110 


13.09412 


1165230 


10.83777 


10.10589 


0.446633 


16 




17 


13.16612 


12 65132 


12.16567 


11.27407 


10.47726 


9.763206 


17 




18 


18.75351 


18.18968 


12.65930 


11.689.59 


10.82700 


10.0.'59070 


18 




19 


14.32380 


13.70984 


13.13394 


12.08.532 


11.15812 


10 335578 


19 




20 


14.8n47 


14.21240 


13.59083 


12.46221 


11.46992 


10.593997 


20 




21 


16.41602 


14.69797 


14.02916 


12.82116 


11.76408 


10.83.5527 


21 




22 


15.93693 


15.16712 


14.45112 


13.10800 


12.04158 


11.061241 


22 




23 


16.44361 


15.62041 


14.85634 


13.48857 


12.30838 


11.272187 


23 




24 


16.93554 


16.05837 


15.24698 


13.79864 


12.55036 


11.469334 


24 




25 


17.41315 


1&48151 


15.62206 


14.09394 


12.78386 


11.653583 


25 




26 


17.87884 


16.89035 


15.98277 


14.37518 


13.00317 


11.826779 


26 




27 


18.82708 


17.28586 


16.32959 


14.64303 


13.21053 


11.986709 


27 




28 


18.76411 


17.66702 


16.66306 


14.89813 


13.40616 


12.137111 


28 




29 


19.18845 


18.03577 


16.98371 


15.14107 


13.59072 


12.277674 


29 




30 


19.60044 


18.39205 


17.29208 


16.37245 


13.76483 


12.409041 


30 




31 


20.00043 


18.73628 


17.68849 


15.59281 


13.92909 


12.631814 


31 




32 


20.38877 


19.06887 


17.87355 


15.80268 


14.08404 


12.646566 


32 




33 


20.76579 


19.39021 


18.14765 


16.0(«55 


14.23023 


12.753790 


33 




34 


21.13184 


19.70068 


18.41120 


16.19290 


14.36814 


12.a54009 


34 




35 


21.48722 


20.00066 


18.66461 


16.37419 


14.49825 


12.947672 


35 




36 


21.88225 


20.29049 


18.90828 


16.. 54685 


14.62099 


13.036208 


36 




37 


22.16734 


20 57053 


19.14258 


16.71129 


14.73678 


13.117017 


37 




38 


28.49246 


20.84109 


19.88786 


16.80789 


14.84602 


13.193473 


38 




39 


22.80622 


21.10250 


19.68448 


17.01704 


14.94907 


13.264928 


39 




40 


23.11477 

• 


21.35507 


19.79277 


17.15909 


15.04630 


13.331709 


40 




41 


23.41240 


21.59910 


19.99306 


17.29437 


15.13802 


18.894130 


41 




42 


23.701:36 


21.83488 


20.18563 


17.42321 


15.22454 


13.462449 


42 




43 


28.98190 


22.06269 


20.3T079 


17.5^1591 


15.30617 


18.506962 


43 




44 


24.25427 


22.28279 


20.54884 


17.66277 


15.38318 


18.557908 


44 




45 


24.51871 


22.49545 


20.72004 


17.77407 


15.45583 


13.605522 


45 




46 


24.77545 


22.70092 


2088465 


17.88007 


15.52437 


13.650020 


46 




47 


26.02471 


22.89943 


21.04294 


17.98102 


15.58903 


13.691608 


47 




48 


25.28671 


23.09124 


21.19513 


18.07716 


15.65003 


18.730474 


48 




49 


25.50166 


23.27656 


21.84147 


18.16872 


15.70757 


13.7H6799 


49 


/SO, 


SS,7S97d J 


23.45562 


21.48218 


18.26603 


16.76186 


13.800746 


50 



AjppeTtdix. 



817 



TABLE III. 

AMOUNT OF |1 AT COMPOUND INT., FROM 1 YBAB TO 60. 



Yr. 


8 per ct. 


S^perct. 


4 per ct. 


5perct 


6perct. 


Tperct 


Sperct 


Yr. 

1 


1 


1.080000 


1.035000 


1.040000 


1.050000 


1.060000 


1.070000 


1.080000 


2 


1.060900 


1.071225 


1.081600 


1.1^2500 


1.123600 


1.144900 


1.166400 


2 


3 


1.092727 


1.108718 


1.124864 


1.1S7625 


1.191016 


1.225043 


1.259712 


3 


4 


1.12S509 


1.147523 


1.169859 


1.215506 


1.262477 


1.810796 


1.360489 


4 


5 


1.159274 


1.187686 


1.216653 


1.276282 


1.888226 


1.402552 


1.469328 


5 


6 


1.194052 


1.229255 


1.265319 


1.840096 


1.418519 


1.500730 


1.586874 


6 


7 


1.229874 


1.272279 


1.315932 


1.407100 


1.508630 


1.605781 


1.713824 


7 


8 


1.266770 


1.3168G9 


1.368569 


1.477455 


1.593848 


1.718186 


1.85098G 


8 


9 


1.804773 


1.362»)7 


1.423312 


1.551328 


1.689479 


1.838459 


1.9990a5 


9 


10 


1.343916 


1.410599 


1.480244 


1.628895 


1.790848 


1.967151 


2.158025 


10 


11 


1.884234 


1.459970 


1.539454 


1.710833 


1.898299 


2.104852 


2.331639 


11 


12 


1.425761 


1.511039 


1.601032 


1.795856 


2.012196 


2.252192 


2.518170 


12 


13 


1.468584 


1.563956 


1.665073 


1.885649 


2.182928 


2.409615 


2.719624 


13 


14 


1.512590 


1.618894 


1.731676 


1.979932 


2.260904 


2.578534 


2.987194 


14 


15 


1.557967 


1.675349 


1.800943 


2.078028 


2.896558 


2.769081 


8.173169 


15 


16 


1.604706 


1.733986 


1.872981 


2.182875 


2.540852 


2.952164 


8.425943 


16 


17 


1.652848 


1.79467J 


1.947900 


2.292018 


2.692773 


8.158815 


8.700018 


17 


18 


1.702433 


1.85748& 


2.02.5S16 


2.406619 


2.854339 


8.879931 


8.996019 


18 


19 


1.753506 


1.922501 


2.106S49 


2.526930 


3.025599 


8.616526 


4.815701 


19 


20 


1.806111 


1.989789 


2.191123 


2.653298 


3.207185 


8.869683 


4.660957 


20 


21 


1.880295 


2.059431 


2.278768 


2.785963 


8.390564 


4.140561 


6.088884 


21 


22 


1.916103 


2.131512 


2.369319 


2.925261 


8.608537 


4.4^30400 


6.486540 


22 


23 


1.978536 


2.206114 


2.464715 


8.071524 


3.819750 


4.740528 


5.871464 


23 


24 


2.032794 


2.28a328 


2.563301 


8.225100 


4.0489:35 


5072365 


6.841181 


24 


25 


2.093778 


2.363245 


2.665836 


8.386355 


4.291871 


5.427431 


6.848475 


25 


26 


2.156591 


2.445959 


2.772470 


8.555678 


4.549383 


5.807351 


7.r96358 


26 


27 


2.221289 


2.531567 


2.883369 


8.733456 


4.8JB346 


6.213863 


7.988062 


27 


28 


2.287928 


2.620177 


2.998703 


8.920129 


6.111687 


6.648886 


8.627106 


28 


29 


2.856565 


2.711878 


3.118651 


4.116136 


5.418888 


7.114255 


9.317275 


29 


30 


2.427262 


2.806794 


8.243897 


4.321942 


6.743491 


7.612253 


10.062657 


30 


31 


2.503080 


2.9050:n 


3.878133 


4.538039 


6.088101 


8.145110 


10.867669 


31 


32 


^.575083 


3.006703 


3.503059 


4.764941 


6.453387 


8i,715268 


11.737088 


32 


33 


2.652335 


3.111M2 


3.648381 


5.003183 


6.840590 


9.325337 


12.678049 


33 


34 


2.781905 


3.220860 


3.794316 


5.253;34S 


7.251025 


9.978110 


13.690134 


34 


35 


2.813862 


3.333590 


3.946039 


5.516015 


7.686037 


10.676578 


14.785344 


35 


36 


2.858278 


3.450366 


4.103932 


5.791816 


8.147252 


11423930 


15.908172 


36 


37 


2.985227 


3.571025 


4.268090 


6.081407 


8.6:36087 


12.223614 


17.245626 


37 


38 


8.074783 


3.696011 


4.438813 


6.385477 


9.154252 


13.079277 


18.625276 


38 


39 


3.167027 


3.825372 


4.616:^66 


6.7M751 


9,703507 


13 994827 


20.115298 


39 


40 


8.262038 


3.959260 


4.801021 


7.03.9989 


10.285718 


14.974465 


21.724522 


40 


41 


8.859399 


4.097834 


4.993061 


7.391988 


10.902881 


16.022677 


28.462483 


41 


42 


8.460696 


4.241258 


5.192784 


7.761587 


11.557033 


17.144265 


25.:389482 


42 


43 


3.564517 


4.389702 


5.40O495 


8.149667 


12.250455 


18.344363 


27.866640 


43 


44 


3.671452 


4.543342 


5.616515 


8.557150 


12.985482 


19.628469 


29.555972 


44 


45 


3.781596 


4.702358 


5.841176 


8.985008 


18.764611 


21.002461 


31.920449 


45 


46 


8.895044 


4.866941 


6.074823 


9.434258 


14.590487 


22.472684 


34.474065 


46 


47 


4.011895 


5.087284 


6.317816 


9.905971 


15.465917 


24.045718 


37.282012 


47 


48 


4.132252 


5.2ia589 


6.570528 


10.401270 


16.393872 


25.728918 


40.21G57S 


48 


49 


4.256219 


5.396065 


6.83*^349 


10.9213:i3 


17.377504 


27.529943 


48.427419 


49 


50 


4.383906 


5.584927 


7.106683 


11.467400 


18.420154 


29.457039 


46.901618 


50 
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JPages 8, 9. 

5. 485.6589,14014. 

6. 556. 

7. 809. 

8. 566. 

9. 4805. 
10. 6454. 
i/. 6458. 

13. 12225. 
i4. 15772. 
i^. $8592. 

P<ige8 10, 11. 

18. 6928 votes, less ; 
8636 " greater. 

19, $149 ch., $201 w. 

50. $181 B, $319 A. 

51. 1917 less no.; 
2570 greater. 

22. 13, 875, 6716. 

23. 8. 
2J^. 4,2. 

25. 63 y. V. 41 y. P. 
;?e.' 58 c. 47 a-b. 23 inf. 

5 0flF. 
27. 682 more. 

Art. 11.^2. 1255440. 

3. 1562292. 

4. 1441073. 

5. 1517644. 
7. 6950664. 
P. 4526818. 

10. 5212999. 

11. 6047136. 

12. 7956585. 

14, 67544325. 

rages 12, 13. 

16. 465507. 

17. 712236. 

18. 27600. 



i9. 8458000. 

20. 17520000. 

21. 124704000. 

22. 495. 

23. 737. 

;?5. 62680257. 

26. 84^5406375. 

29. 25088. 

5^. 57196. 

31. 253377. 

5;?. 323352. 

35. 5456256. 

36. 860209340. 

37. 9067243052. 

38. 5153209664. 

Pages 14, 15. 

41. 1873784 

42. 2232321. 

43. 33104944 
44' 40858938. 

48. 4698. 

49. 21760. 

50. 182975. 

51. 2015898. 

Page 17* 

3. 9626/p. 

4- 7707^. 

5. 1792. 

6. 1312^. 

7. 4686f. 

^. 2580MK. 
11. 1104A. 
i^. 9042,»p. 

13. 8325tV. 
i^. 13400xVfli 

Paflre« 19, 20. 

3. 2, 11, 13. 



4' 3,41,897. 
5. 2, 2, 3, 5. 41. 
5. 2, 5. 281. 

7. 3. 5, 5, 43. 

8. 2, 2, 2, 2, 2, 2, 2, 2 

3, 5. 

5. 2, 2, 643. 

ia 2, 2, 3, 3, 3, 83. 
12. 2. 
i5. 2, 2, 8. 

14. 2, 2, 2. 

15. 5,5. 

Paired 21-25. 

2. IH. • 

5' m- 

6. 236k 

7. 64. 
^. $24. 

5. 36bbl. 
10. 676 bu. 
i^. 88f reams. 

12. 6 men. 

^rf. 39.-2. 144 

.?. 2. 

-^. 46. 

5. 4 

e. 19. 

7. 2. 

^. 16. 

5. 2. 

iO. 12. 

i;?. 4 Acres. 

13. 3 ft. 
i^. 14 ft. 
15. 16 yd. 

^rf. 45.—^. 21a 

3. 100800. 
^ 21168. 



r 
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6, 3360. 

6, 9000. 

7, 51408. 

8, 34650. 

9, 1791700. 
/a 1388016. 
lU 2520. 
i;2f. 5040. 

i^. 80. 

15. 12 iD. 

i&. 360 peachea 

17, 10 weeks. 

18, 2i. 

19, $81.68 ; 

72 H., 99 A., 88 G. 

Pages 45-50. 

4. 2540.42 m. 

6. 385 00024 Hm. 

6. 17520 m. 

7. 8960.008 m. 

8. 40157.575 m. 

9. 370.678307 Km. 

15. 836.0524 m.; 
83.60524 Dm. 

16. 75.842 m.; 
7584.2 cm. 

17. 18.762 m.; 
1876.2 cm. 

18. 6175000 cm.: 
61750000 mm. 

19. 1.58364 Hm. 
SO. 285300 dm. 
21, 153000 Dm.; 

153000000 cm. 

52. 8634 ca.; 
.8634 Ha. 

53, 75000000 sq. mm.; 
7500 sq. dm. 

Sj^. 82.34 a. 

S5. 1.8438 Ha. 

58. 256034.089 cu. cm. 

59. 38.450 cu.m. 

50. 253000000000 CO. 

mm. ; 
253000000 cu. cm. 

51. 1.28653 dl. 
12.8653 cl. 

52. 3500 cl.; 

35000 ml.; 3.5 dl. 

53. 8000 liters. 

SJ^ 800 DL; 80 HL 
S5, 238.47 dg.; 
2884.7 eg.; 



J6c3847 Dg.; 
23847 mg. 

36. 0.025384 dg.; 
0.0025384 g. 

37. 2158 g ; 215800 eg. 

38. 0.001 Kg. 

39. 31000600 g. 

Pages 51, 52. 

4. 70.925 bu. 
6. 22.454 gal. 

6, 223.704 mi. 

7. .3047328 oz. 
9, 199.53325 A. 

10. 8829 cu. ft. 

12. 228.6 cm. 

13. 10972 5 g. 
U. 2697.07.+ el. 

15. 3412.28 A. 

16. .4046+ Ha. . 

17. 60.746+ Ha. 

18. 220.481 lb. 

19. 226.822 p. 
2. 10798.22 m. 

4. 93 cm. 

5. 0.3872^^^1. 

6. $362.16829. 

7. 990.08 g. 

8. 25.028+ ra. 

9. ^o«o. 

10. 1.44 fr.; 33.84 fir.; 
$2.50 + . 

11. $31.81 gain. 

12. $38,245 gain. 

13. 9| stars each ; 
7.20 f r. 

Pages 55, 56. 

2, 1585220 sec. 

3. 1296000 see. 
■4' 762036 in. 

5, 3872448 in. 

6, 1401264 grs. 

7, 82829 lb. 

8, 790294^ sq. ft. 

9, 13200 ft. 

10. $39600. 

11. $3802.50. 

12. 41 far. 

13. $210470f. 

Art. 151.— 16. 1111b. 
6oz. Upwt, 14 gr. 

17. 386 bu. 2 pk. 6 qt. 

18. 4 d. 10 hr. 50 min. 

84 sec. 



19. 6847 c 74 cu. ft.' 

20. 857 bbl. 8 gal. 8 qt 

2gi. 

21. 658 A* 90 r. 204 yd. 

22. 6907 r. 4 qr. 12 sh. 

Pages 57, 58. 

20na, 7 eh. 2 r. 
fBlTbl". 
$1790.25. 
20 A. 13 sq. r. 
260f sq. ft. 
$1874.04. 
200 rods. 
1 pk. 5 qt. If pt. 

I gill. 

45 lb. 12.8 oz. 

6 d. 6 hr. 46 min. 

48 see. 
6 oz. 17 pwt. 3J gr.. 
9 oz. 15 pwt. lo gr. 
9 hr. 28 min. 48 sec* 
6 fur. 30 r. 2 ya 

7.2 in. 

5406lyV sq- ft. 
64 cu. quar. in. 

Page 59. 

.688+ lb. 

£.738 + . 

.0004958 m. 

yUt,, or .00382 lb. 

.05625 gal. 

.0580357 wk. 

.0131579 ton. 

$638.53. 

$59.25U. 

.0625 d! 

.2908. 

.4187i. 

.3808. 

.03062. 

.625. 

Pages 60, 61. 

241 A. 1 sq. r. 

168 bu. 2 qt. 

88 mi. 5 fur. 89 r. 

21 ft. 
2s. iOd. 3 far. 
8 oz. 13 pwt. 6 gr. 
8 quarts. 
4 d. 21 hr. 88 min. 



00 

"24. 
25. 
26. 

27. 
30. 
31, 
32, 
33, 
34. 

35, 
36. 
37. 
38, 

39. 
40, 



^. 
46. 

47, 

48. 

49. 

50. 
51. 

52. 



54. 
55. 
56, 
57. 
58. 



3. 

4. 

6. 
7. 
8. 
9. 



I 
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Answers. 



10, 18s. 3d. 

12, 9iiii0far.18r.7ft, 

10 in. 

13, 1 oz. 2 pwt. 6 gr. 

14, £1 14s. 9d. 

15, { bbl., or } con. 

17. 6yr. e.mo. 5cl. 

18. 12 yr. 9 mo. 19 d. 

19. 46 yr. 1 mo. 17 d 
^L 484 days. 

S'^. 109 days. 

rciges 62, 63. 

23. 462 days. 

£4. 436 days. 

25. 374 days. 

26. 37 days. 

27. V IW U". 

28. 79° 8'. 

29. 62° 50' 30^'. 

Art. 158. 

2. £74 lis. 

3. 143 gal. 2 qt. 

4. 580 m. 7 fur. 

5. 2 d. 20 hr. 52 m. 

6 sec. 

6. 1355° 47' 56". 

7. 385 bu. 2 pk. 1 qt. 

8. £87 9s. lOd. 2 far. 

10. 2 gal. 2 qt. 2| gi. 

11. 3 bu. 2 pk. 1 qt. | pt. 
ij?. 3s. 7d. 3i far. . 
13. 5° 33' 16|". 

i^. 91 J C. 

15. 9s. 2d. 2 far. 

16. 7772y}^fr. 

17. 36Moz. 
i<9. 113^ mi. 
19, 7.182 Km. 

Pages 64, 65. 

2. 101° 22'. 

3 4° 48'. 

^. 13° 37' 42". 

S. 74° V 2". 

7. 3 hr. 13 min. 40 sec. 

8. 3 hr. 14 mi. 47| seel 

9. 10 o'clk. 7 m. 35| s. 

10. 5 o'clk. 52 m. 26^^ s, 

11, 1 hr. 15 min. 56 sec? 

12. 3hr. 31m. 46 8.; 
1 hr. 16 m. 47 s. 

13, 1 hr. 6 m. 17 sec 



rages 67-69. 

2. $10106^. 

4. 580| ft. 

5. 50 r. wide ; 
$351 Y7, cost. 

6. 97V rolls. 

7. $30804. 51 1 . 

8. 194400 sq. in. 

10. 80 rods. 

11. 46010J sq. ft. 

12. 17f rods. 

13. $367.00125 

Art. 178. 

15, 838 sq. in. 

16, 29 A. 85 sq. rods. 

rages 70, 71. 

2, $94815. 

3, 262.144 cu. m. 

4, 237A loads. 

5, 169|f cu. ft. 

8. 3456 gal. 

9. $10.98i. 

10, 303.1875 ft 

11, $227.81. 

12. 7.95 ft. 

13. 28}f hhd. 

Pages 72, 73. 

3. 21 ft. 

4. 16Ht. 

5. $77>34|. 

6. $7.48|J. 

7. 585 cu. ft. 

8. 51||| cu. ft. 

9. $12.60. 

10, $318.93f. 

11, 243 boards. 

12, 2270| ft. 

Art. 190. 

1. 73f f perch. 

2. $360.36. 

3. 197208 bricka 
^. $1493.85. 

Pages 74, 75. 

2. $1794.98. 

3. $1258250. 

4. $1.12. 
•5. $4,477 + . 

6, $3750. 

7. 13,^? lots ; $6462 g. 

5. $334,331-. 



y . 



.N 



i^. $450. 

11. $842|. ^ 

i;?. $14.16f ■ 

13. $66. ' 

14. $98.5a 1 > 
iJ. $151.20. 
16. $34,375. 
i7. $210. 
18, $799.50. 
i£>. $70420. 
;?0. $2640. 

22, 105 lbs. 

i*^. $12,578 + . 

24. $2164. 

Pages 76, 77 

25, $2.80. 

^6*. 22 planks. 

27. 13i bales. / 

^P. $57860. 

30. $120. 

,?i. $8951f 

34. $4696.30. 

35. $3914.625. 

36. $1457.83|. 

38, $12020. 

39, $0,112 per lb. 

41. $26.0658. 

42, $192.92. 

Pages 78-81. 

1. $163,745. 

2. 3^653.35. 

3. $152.98. 

4. $977. 

5. $241.27. 

6. $1588.75. 

Paiges 83, 84, 

20, .42, or 42%. 

21, .53i, or53J%. 

22, .46f, or46f%. 

23, .21f or21f%. 

24, .34|4,or34fJ%. 

25, .27^^, or 27^^^. 

26, .50, or 50%. 

27, .23|, or23|9^. 

30, 471. 

31. 586.25. 

32, 469.84. 

33, 313.38. 

34. 814.20. 

35. 7397.25. 
^6. 6842. 



I A 



i 
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97. 6.0% 

58. 49.92 sq. r. 

59. $24.25 dif. 
1,0. 26.999 mUes. 
JiS. 4J%. 

Jfi. 6%. 

I*age 85. 

49. ^^%%. 

60. 36}}%. 

61. 9H*%. 

63. 3|%. 
^-^. 9i|i%. 
^5. 16%. 

66. li%. 

.57. llfjf. 

68. 39^y%. 

55. 28}%. 

(5^. 8}«%. 

6i. 63/y%. 

64. 4083 jt. 

65. 12480. 
66'. 13814|. 

67. 2589. 

68. 139536. 

69. 1000000. 

70. $546. 
7i. £49660. 
7;?. $125300. 
73. 600000. 
7-^, 360xV 
76. 6426. 

76. $5661. 

77. $21000. 
7^. $6666|. 
79. $86.93|. 
^;?. 21448. 
^5. 1400. 
84. 2760. 
^5. 4000. 
86. 5250. 
57. 3240. 
5<9. 600. 
89. 7000. 



"i^i. 



$9600 coBt : 

|6tV per few. 
$32000 cost; 
$15 per bbl. 



A. 



92. $7866 

7. 124321?. 

^. .59||t. 

5. $69ffVrloss. 

4. 17|| g. per ct. 

6. $26000 : $3147368. 

6. 180. 

7. 581.25. 

5. 15.12. 

9. 26.95 mi. 

70. $24.25. 

11. 37||% gaiD. 

i^. $0.76/^. 

13. .78?g profit %. 

i^. $30,998+ per A. 

15. 18J%. 

i6. 2516. 

17. 12fo. 

rages 90, 91. 

2. $380.19. 

3. $676,962. 

4. $184.8413. 

6. .3775,or87J%. 

7. $7.8125. 

8. 25%. 

9. 5.0%. 
/(?. $627. 

12. S2.35tV 

13. $279^. 

U. $1210.52}f. 
15. .26. 

Faf/cs 92, 93. 

2. $27.343|. 

3. $2707.50. 

4. $2713.225. 
6. $15000 sale; 

$14625 owner re'd. 

6. $21.0732 com. 
$842.93 amt. pur. 

7. $621.30. 

8. $1674^.47 sale. 

9. $26.25. 

10. $10000. 

11. 5IF24477.684 invest. 
$887,316 com. 

12. $1172.25 com. 

13. $6489.63. 



u. 


937.172. 


16. 


$603.75. 


16. 


$585.00, 
$2920. 


17. 


18. 


$11006|. 


19. 


$425 com.; 




$4575 pd. 


20. 


$85. 


21. 


$8196.58+. 


22. 


$292 875. 


23. 


$12676.92. 


u. 


$1733. 


26. 


11%. 


t6. 


$63,651 com.; 




$3182.549 spent 


27. 


$6815.16 


28. 


38333^ lbs. 




rages 95, 96. 


2. 


$33.60. 


3. 


$30 gain. 


4. 


$62,002+. 


6. 


.008. 


7. 


6|%. 


8. 


.008^. 


10. 


$16933^. 


11. 


$4960. 


12. 


$9090.90 + . 


IS. 


$20872.72 ,-V 


15i 


$271683.67+. 


16. 


$4329.897. 


17. 


$26056.70. 


18. 


$13985.71+. 




rage 97. 


1. 


$4} per $1000. 


2. 


$5ffV per $1000. 


3. 


$162.50. 


4. 


$15600. 


6. 


$86478.47. 


6. 


$314.50. 


7. 


$12873.56. 


8 


$312.50. 


9. 


$14.70. 




Pages 99-102. 


2. 


100%. 


3. 


39,\%.; 




$983.69iJ F. ; 




1573.9l3rV M. : 




786.95if P. ; 




1 180.43 BH. 


4. 


m =$3000. 


6. 


$466. 



I 
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6. $70312.50. 

Art. 267. 

3. $51. 
$232. 
$77.20. 
$548,375. 
$302.93. 



Answers. 



4. 

6. 

7. 

8. 

10. 



$496,135. 
$13193.717 + . 



Pages 104, 1Q5. 

3. $o7.o2. 

4. $805.49. 
6. $902.79. 

6. $669. \ 

7. $1138.661. 

8. $22.77. 

10. $16.36 + . 

11. $144,375 int. ; 
$2644.375 amt. 

rages 106, 107. 

13. $179.62. 

U. $17.55. 

~~^5. $636.40. 

16. $4474.961. 

17. $109.21. 

18. $2096.1248. 

19. $65 875. 
W. $104,498. 
SI. S104796. 

22. $G0.144. 

23. $163,457. 

24. $119,574. 

25. $2213.76. 

26. $7944.62. 

27. $1234 67. 

28. $988.39. 

29. $892.93. 

30. $1059.26. 

31. $625,567. 

32. $355.30; 

Nov. 24th. 1887. 

Bages 108, 109. 

2. $707.53. 

3. $40.79. 

4. $149.34. 

5. $2869.93. 

6. $4623.06. 

7. $101. 

8. $50.98. 



9. $425.65. V 

10. $13472. 

11. $68,04. 

12. $195.16. 

13. $1024.25. 
U. $664.32. 
15. $1296.875. 

Art. 284. 

2. $8,925. 

3. $5.20. 

4. $4.73. 

5. $7,686. 

6. $677,259. 

7. $791,868. 

8. $1211.33J. 

9. $2551.66+^ 

10. $400,318.^ 

11. $637.88.^ 

14. $31.25. 

15. $6.00. 
10. $100^48. 

17. $35 445. 

18. $108 68. 

19. $40.63. 

20. $26.19. 

21. $251.81. 

rages 110, 111. 



•J 



24. 
25. 
26. 
27. 
28. 
29. 



$8.40. 

$146.78. 

$1329.57. 

$16.90. 

$60.04 

$61.04. 



Art. 2S8. 

2. $130,985. 

3. $122.66 + . 

4. $101.95. 

5. $360,412. 

6. $316,898. 

7. $162.08. 

8. $9.69 at 4% ; 
$12.11 at 5%; 
$16.95 at 7%. 

9. $17.30 at 4% ; 
$21,576 at 5% ; 
$30,206 at 7 % . 

10. $30.30 at 4% ; 
$37.88 at 5 % ; 
$53.03 at 7%. 

11. 33.66 at 4 % ; 
42.09 at 5%; 
$58.91 at 7%. 



10. $4l50j,.-^4%j 

11. 18^/7 at 5%; 
""^-^10.27 at 7%. 
13. $170.48 at 4%; 

$213.08 at 5% ; 
$298.31 at 7^. 

rages 112. 113. 

2. $3080. 

3. $3092.02. 

4. $16126.20. 

5. $17902.50. 

6. $18425.625. 

Art. 292. 

2. Sfo. 

3. 6%. 

5. 6%. 

6. 6%. 

7. 7%. 

8. .4ifo. 

9. 5%. 

10. 10.8+%. 

Pages 114, 115. 

12. $20833^. 

13. $58333^. 

14. $55555|. 

15. $360. 

17. $535.71?. 

18. $1264.41 + 

Pages 115, 116. 

19. $179.25. 

20. $220. 

21. $3456.54 

22. $375.6ar* 

24. .5 yr., or 6 ma 

25. 2.055+ yr., 

or 2 yr. 20 d. 

26. 16?fyr.,orl6yr.8m. 

27. 1.399+ yr., 

ot 1 yr. 4 m. 23 d. 

28. 1.069 + . 

or 1 yr. 25 d. 

30. 8^ yr., or 8 yr. 4 m. 

31. 9.52u\, or 9 yr. 6 m. 

9d. 

32. 28 years. 

Pages 118, 119. 

2. $499.03 + . 
S. $498.59. 



r 
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4, $4149.68. 

6. $255:^1. 

7. $2632.83. 

rages 123, 124. 

12. £5 2s. Id. 8i far]" 
i.?. £10-18s. .3d.. 
i4 £111 138. 4d. 

2. $328.78. 
^. $2090.098. 

4. $3390.048. 

rages 126, 127. 

6. $4466.987. 

7. $3040.4565. 

8. $81^5 + . 

9. $7622.336. ^ 
lu, $2981.21. 

n. $2149.294. 

12. $1900.155. 

13. $3787.218 + . 
U. $1200. 

15. $1115.398+. 

16, $100. 

rages 127, 128. 

?. $871,789, p. W. ; 
$78,461, tr. d. 

3, $2827.21 + , p. w. ; 
$445.29, tr. d. 

Jt. $5995.652, p. w. ; 
$^99,348, tr. d. 

5. $7473.65, p. w. ; 
$1177.10, tr.d. 

6. $8661, p. w. ; 
$1339. tr. d. 

7. $177,455, Dif. 

8. $25^2.99 + . 

9. 94. 34' better, note. 

rages 129, 130. 

2. $836,825. 

3. $875.70J. 

4. Sept. 2d, maturity ; 
12 d., termofdis.; 
$5287.11, Pro. 

5. $27.92, Dff. 

6. $859.69; 

8. $933.20. 

9. $8527.13. 
10. $5545.96 + . 

Art. 317. 

3. $5073.17 + . 

4. $8375.68 + . 






5, $3307.888 + . 

6. $2807.88 + . 

rages 133-ll36. 

1. $5,425, B. dis. ; 
$344.58, Pf©. 

2. $5.31, B. dis. : 
$499 94, Pro. 

3. $1217.86|. 

4. $1215.63^ at 7% ; 

$1211.16*1 at 5%. 

5. $426.71+. 

6. $709.33i. 

7. $712.25. 

8. $1616. 

9: $520, 1st Amt. ; 
$515, 2d " 
$510, 3d *' 
$505, 4tli " 
10. $523. 33 J, Ist Amt. 
$517.50, 2d 
$511. (>6f, 8d 
$505.83,5, 4tli " 
At5%,$516 66|,lst. 
' $512.50, 2d. 
$508.33.1, 3d. 
$504.16|,4th. 

14. $471,596. 

15. Apr.'**4, lfe3i mat. ; 
$9.^04, Dis. ; 
$1153.1596, Pro. 

16. Mat.^ July 14th ; 
$25, Dia. ; 
$2475, Pro. 

rages 139-142. 

3. 1.84+ mo., or 55 d. 
4 5 m. 23 d. 

7. Jan. 29th. 

8. Sept. 1, 1879. 

9. 4 months. 

10. 62 days. 

11. Aug. 10 

12. 32d.,orto Aug. 2 

Ta^ges 143-146. 

14. 67 days. 

16. 27 days. 

17. $910, Bal.; 
Due Apr. 28. 

18. $945, Bal. ; 
Dire July 7th. 

19. $510, Bal.; 

Dec. 30, Av. time. 



rages 147-149. 

20. $906.54, Bal. ; 

Due June 10th. 
'21. $100, Bal. ; 

Fbl. Nov. 14, 1883. 

23. $290, Bal. ; 
Due Aug. 5th. 

24. $435, Bal. ; 
Due July 12th. 

25. $1780, Cr. Bal. ; 
Due Mar. 17th. 

26. $140, feal. ; 

Due Dec. 20th, 1879. 

27. $100, Cr. Bal. ; 
Av. date June 17th. 

28. $1190, Bal.; 

Due Aug. 14th, 1883. 

rages 152-154. 

3U $121.62, Cash Bal. 

32. $670.82, Cash Bal. 

33. $677,105, at 8^. 

34. $221.33. Cash Bal. 

35. $1229.90, Cash Bal. 

36. $1462.07, Cash Bal. 

37. $199.52, Cash Bal. 

38. $199.52, Cash Bal. 

39. $201.45, Cash Bal. 

40. $1903.81, Cash Bal. 

Pages 155-157. 

2. $15234.12, Net pro. 

3. $12002.45, Net pro. 

Art. 306. 

5. $14161.44, Net pro.; 
Due Jan. 8th. 

6. $348443, Net pro. ; 
Due Nov. 23d. 



rages 161-163. 

Art. 3 82. 

2. $400.60|g, A's share; 
$549.3911, B's 

3. $374.46jf , A ; 
$425.53;f«7, B. 

4. $5517.24vV. A; 
$3972.4UJ, B ; 

$3310.3441, C. 



(t 
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A nswers. 
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6. 110000, Nei cap. 
close ; 

$6CG6f, A'8 i loss; 

$3333J, B^si " 
0. $3461^^1). X's share; 

$2307 A. V's 

$1730}^, Z's 
7 11500, A'ssliaroi 
$1800. B'a '* 
$750, C's '• 
$4500. D's •• 

8, $1800, share of 1st ; 
$1200, •' 2d ; 
$900, " 8d. 

9. $180, B's share. 
10. $9375, sli. of Ist ; 

$3125, " 2d. 
21, $13554, A'8 div. , 
$9036, B's • 

U^ $347i!|. A's gain; 

$278o«jf, B'3 •* 

$173:;j-. C'B " 

$434n;, A'snetcap, 

$3478>3. B's 

$21731. V.C's 
25, $4933^, A's net cap.; 

$2366|. B's - 

42}^ losa. 

rages 166, 167. 

29.. $14207.50. Firm 8 
neig.; 
$17768.25, Cs net 

cap.; 
$15691.75, D's oei 
cap. 
tl $9266.68. A's or. bal. 

$8963.93, B's " 
^3. $419.41^/^, A's sh ; 
$528.15yVT. B's •• 
$652.42tV3, Cs " 
24. $713.20Ji;, A'ssh.; 
$679.24? :|, B's " 
$407.5453. C's •• 

ragea 168, 169. 

£6. $1954?, A's profits; 



<( 



€4 



i7. fH.UH» share of X; 
$141111, " y; 
$1176^. " Z. 

28. $a5.00|. A's part : 
$80.00. B's •' 
$22.50. C's " 

29. $1875, A'S share ; 
$1041«. B's •• 
$2083j, C's " 

30. $3510. A's pan; 
$2780. B's " 

31. $9721SSf, A'spart; 
$123443 Jf, B's - 
$91331 J f.Cs •• 

32. $7784 fjf, A's part, 
$7351|J,B'8 " 

33. $25454y«y. A's part; 
$40000, B's 
$54545 i«r, C's 

Pages 170, 171. 

9, $1854.021}}, A's 
part; 

$1812.08yf T, B's 
pan; 

$1083.89tVij, D's 
part; 

28yVV percent. 
S, $2171 ; 26+ %. 
4, $7907.70. A's part ; 

$8933.25, B's **" 

$9391.20, C's " 

64| per cent. 

Art. 393. 

1. $1650. A's loss ; 

$1100, B's " 

$050. C's '* 
e, 13 ii percent.; 

$2142.855, A's loss. 
3. $1307.14?, Ins. Co. 

real loss. 
I 194^% loss; 

$5i0.34/,jV, Co. B's 

real loss ; 
$2063.92 lli Co. Cs 

real loss ; 
$43.77 1 IJ, Co. D's 

real loss ; 

$4002.85^^3, Co- A's 
real loss ; 

$5502 85gYj, 
vessel's real loss. 



Pages 17 S- 171 

2. $794, carriage . 

$1062, horses. 
S. 5586. 

7. £227 128. Id. 
S, \, 

». ilJ. 

11, 4605 sheep. 

12, 66 years. 

13, \m, 

15, $41,205. 

16, $3536.25. 

17, $14760. 

29. $6937 60, sold ; 
$1517.60, profit 

20, $85 80. 

2U ri%, 

22. 8600. 

23, $4104 

25, $430.36 •«. 
2Q. $1265.06. 
28, $27.80. 

30, 9^. 
32. 10+% 
32, 2 years. 
SS, 8 yr. 4 mo. 

^ $138a88}. 
35, $4390.24}f 

3e, flOlO^lf'^AV* 

37. $8309.84+. 

38. $1791.66|. 

39. $647466}. 
J^. $54.3a 

41. $325, A ; $175, B j 

$100, C. 
4?. 8A hours. 
L $203. 



45. 250 shares. 
4^. $85. 

47. 13440 times. 
JiS. 221 fo. 

49. I6yr, 8nio. 

50. $123801^. 

51, $124.96. 

52, .ti540, A's share ; 
$840, B's 
$840, Cs 

53. $350. - 

54, 7 o'clock 51 m. 12 a 
65. 3750^ I' 2600 = t/ 

1290 



t< 



f< 
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66. 19)%;$108a88},A; 

$725, B ; 
|2390.08i^, a 

67. i hr^ or 15 min. 

68. $960, A : $1440. B ; 
$2160, C. 

$9. %\\ mo., or in 3 mo. 
eo. $4.02+. 

61, $140.75. 

62, $30606|. 

63, $15.29, 
6J^ 61%. 

65. 2y07iiJconlf 

66. $12000. 

rages 183, 184. 

Art. 430. 

4. 20 A mo. 

5. 12o spoonsL 

6. 858M Km 

7. 1| yd. wido. 

8. $359,892+. 

9. ilO.50. 
20. $71. 
XI. $4880 
li. Idftontk 
/5. 140J HI. 

Pages 186^ 187. 

3. 42 davB. 

4. 5004 bo. 

5. 300 bu. - 

6. $67i. 

7. 154 men. 
A 720 pair. 
9. 77J lb. 

/a $15.77f. 
11. 82 pp. 
1;^. 2|day8. 
13. 18 com. 
/4. .86. 
15, 2 da vs. 
/C. 15 ft: 
17. 2J ft. 

drt. 434. 

e. 144, Ist ; 192, 2d ; 
288, 8d. 

Page 188. 

8. 200, A's shares ; 
100, B*8 " 
150. Ca - 



•« 



«* 



*« 



4. $2200, A's share ; 
$2933^. B's " 
$36661, C's - 

6. $4150, A's investm't 
$4950, B's 

$5150, C's 
$4250. D'a 

7. 84 i, 1st part; 
169, 2d 
190. 3d 
138J, 4th 

8. $189 ,V B's money; 
^379i»ij, C's '* 
$75 iV A'B '• 

9. $80. 

10. $7.20. 

11. $716|, A's share; 
$895|. B's - 
$5371. C's •• 

15. $450, A's money ; 
$800, B's *• 

23. $3363A = Ist ; 
$5045>r = 2d, 
$10090^ = 3d 

Pages 190, 191. 

3. $8642.725. 

4. $68(i3.55|. 
6. $9936.71}. 

6. $7512.80. 

7. $4845. 

8. $12367.50. 

9. $4208. 13^. 

10. $8436.25." 

11. $4381.50. 

12. $1140.50. 

13. $8408.961. 
U. $9641. 93 J. 

16. $6293.1925. 

17. $44*30.25. 
IS. $5684. 

19. $9857.793}. 

Pages 195, 196. 

9. $8484.937i. 

3. $17177.60. 

4. $73570.9G87& 
6. $13583.819+; 

$13513.799 + . 
6. $17092.38; 

$17421.764+ ; 

$17217012. 
8. £3134 lis. 7d. 
9 £5187 5s. 6cL 



10. £1741 16s. 

11. $480. 

12. $3.7584 + . 

13. £11 12.3 + s, or 
$56,526. 

14. $4.91. 

15. £6342 9s. 8d. 

16. £2169 18s. 9d. ; 
At $3.36 per yard. 

Pages 197, 198. 

18. $12.81, dif. 
90. 23535 f r. 
£1. $230,769. 

22. $150.32, dit. 

23. $891.95. 

25. $916.75. 

26. 7856.08, M. 
29. 7399.472, M. 
SO. 119461. M. 

32. $1645. 

33. $3561.45+, 
34* •63. 

35. $532,072. 

36. $626,163. 

Pages 201, 202. 

2. $123 75. 

3. $2190.69 + . 

4. $10645.937 + . 

5. $2175.331, duty : 
$8090.562, cosL 

6. $1920.10|. 

7. $660,832. 

8. $5583.0071. 

9. $994.31. 

10. $903.60+. 

11. $4278.237+, 

12. $104^.864-. 

13. $597.81. 

14. $30:59. 75, duty ; 
$9394.88, cost. 

15. $4950, duty ; 
$10363.36, Bill; 
$15313.36, D. & cost 

Pages 208, 209. 

1. $450000.00 Issue; 
$22500, Fund. 

2. $34650, proceeds ; 
300 shares. 

3. $4627.30, tax. 

4. $180000, B. notes. 
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Answers. 



6. $2936.925, A; 
$3788.07J-, B ; 
J^2053.29 + ,C. 

Alt. 489. 

2, *351.65, Bal. 

Tages 213-215. 

5. $414.50, Amt. 

6. $201.54. BaL 

7. $259.53}, Bal. 

8. $747.56}, Bal. 

9. $298.00. Bal. 
10. $683.12J, Bal. 

rages 224, 225. 

3, $100100. 

4, $5070. 

6. $816.^.625. 

7. $111 yVt per share. 

8. $968.87i. 

10. $4375. 

11. $38200. 
13. 9|%. 
U. 3|.%. 

16. 160 shares. 

rages 226, 227. 

17. 1S^%\ certs, of 1000 

bbl. 

18. 714jff shares. 

19. 400 shares. 

21. $50 per share. 

22. $266| per share. 

24. $108281}. 

25. $33187.50. 

26. $35840. 

27. $35416|. 
28 $63600. 
31. .03 §H- 

33. 4 per cent. @ 122} ; 
$28.83, better. 

34. $65.25, diff. 

35. $450, rec'd; 
4% on cost. 

rages 228, 229. 

37. 17yV%. 
39. 85^%. 

4t. 5^^. 



44. $96^ per share, 

45. $109| per share. 

46. $43851, 

or $87|J per s. 

Art. 559. 

1. $66|. 
.2. $100 per share. 

Pages 230, 231. 

3. 2i)-vr. bd. @90; §^. 

4. A. 100%; 

B. 50% , 

C, 40% ; 

. A, 1000000 ; 

B, 750000 ; 

C, 250000 ; 
1^^^ shares. 

5. $26933i. 

6. $32.41. 

7. 7AVf^. 

8. 6|f%. 

9. 142yf shares 

10. $300. 

11. Chem. Bank ; 
$107.14f , better. 

13. $312.50, gain. 

14. 86 1 acres. 

15. $3325. 

16. mj. 

17. $3750. 

ys. 15H%; 

12|f%. 

19. R. R. Stock ; 
.00|, better. 

20. $150. 

21. $7560. 

22. 7i%. 

Pagres ;?5;^, 233. 

23. 33 J- % dis. 
jg'^. $187i. 
25. $196.02. 
^6. $625.00. 

28. $11200; 

50 sh. each. 

29. $5205. ' 

30. 2C0 shares, 

or $20000. 

Art. 561 

1. 8ff%. 



2. $551,994 

3. $1506.18. 

4. $1.23 per bu. 

5. 481.59 tons. 

rages 234, 235. 

6. 634 notes. 

7. 71t;V; 22+%. 
«?. 4% com. 

9. $600. 
10, To pay cash ; 
$742.50 better. 

Art. 565. 

2. $979.65. 

3. $19.41}. 

rages 239, 240. 

2. $266.10. 

3. $13236. 

J^ $64378.07+0. int.; 
$39390 f. rec. 

5. $621.36. 

6. $880.64. 

7. $1612.80 less. 

8. $2.20. 

9. $14633.40: 
$16447.50. End'w't 

10. $805.92. 

11. $4453 less. 

12. $11617.20. 

13 ^20311, Bank ; 

$2311 more. 
14> $1289.05 less. 

rages 242-247. 

2. $1452. 

4. $3924.82 + . . 

Art. 597. 

3. $3003.54. 

4. $13417 085 + . 

6. $4692.537. 

7. $3366.37 + . 

8. $44632.425. 

10. $4212.93. 

11. $8142.008, at 21 ; 
$6670.325, P. w. 

13. $50000. 

14. $11199.303 + . 

15. $43219.424 

rages 248-250. 

2. $2660,974 + . 

3. $23739.647 + . 



Answers. 



4. $166226224.69 + . 
^. 36 yr , and a bal. of 

£33^09296. 
7, 42 yr., and a bal. of 

133666800. 
^. 5 .vr., and a bal. of 

12321236.22 + . 
10, |1910a5.524. 

Art. 005. 

lU $27173.596+. 

12. 143477.76. 

13. $62120. 
U. $24658.18 + . 



«. 



if 

J? 4 
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68 rods. 

42.426+ r. Bide.: 
11.25 A. 
20, 176. 

2L 1838.265625. 

22. 20 ft. 

23. 11.3137+ in. 

24. 58.864+ ft. 
26. 17.889 rods. 
26, 84 ft. wide. 

rages 257^258. 

2. 84. 

3. 47+. 

Jh 1.202 +. 

5. 47.7+. 

e, 6.006+. 

7. 358.9 + . 

8, 1.18+. 

P. 5.000006 +. 
ia 345. 
12. }. 

/J. A. 



99.9 + . 

32. 

17.51 + in. 

108.8+ in. 

182.5+ in. 

5903. 

38 in. 

408. 

763. 



Tiujes 259, 260. 



Pages 254, 255. 

2. 54. 

3. 729. 

4' 16.96 + . 

5. .28. 

6. .87576+. 

7. 32.7679+. 
3. .0976+. 
fi>. 785.64. 

10. 60.7042+. 

Art. 622. 

13. 

14. 
IS. 
16. 
18. 
19. 



3. 36 sq. ft. 
4" 7 J mi. 

5. 1121fsq. in. 

6. 34.6+ ft. 

9. 575000 cu. ft. 
10. 15.64 ft. 
ii. 4188.16 cu. ft. 

12. 1429^ Iba. 

13. 18J in. diam., 8 in. 

deep. 
14> 4394} Kg. 

15. 7991b. 

16. $3600. 

17. 79.54+ rods. 
i<?. 6| cm. 

^-Page 263. 

1. 800 sq. ft. 

2. $200. 

^. $21.28J^. 
4^ $90. 

5. 19800 sq. ft. 

6. 2200 sq. ft. 

7. 8 rods wide ; 
40 rods long. 
22500 bricks. 



8. 

9. 



90| yds. 



10 breadths. 
10. 99 f I yds.; 

11 breadths. 

Pages 264, 265. 

1. 192 sq. ft. 

2. 224 sq. cm. 

3. $M. 

5. .02^+ A. 

6. 249.4+ sq. ft. 

8. lOj^ rods. 

9. 14 yd. 

'^0. 70||f rods. 



32' 

12. 768 rods. 

13. 44 yd. 
U- 124.02+ roda 
^^' 5Qjij rods. 

Pages 266, 267. 

4. 113.318+ in. 

5. 71.52+ r. persq.; 
63.39+ r. per circle 
8.13+ rods, dif. 

6. 30.27+ rods. 

7. 1590.435 sq. ft. 
8.. 57494 sq. ft. 
9. 263.8944 feet. 

10. 23.888+ sq. rods, 
i/. 11309.76 sq. r. 

12. 30 yd. 

13. 141.372 rods: 
376.992 rods. 

14. 203.717+ Acres. 

Art. 655. 

16. 200 sq. in. 

17. 11.28+ in. 

18. 162sq. in. 

19. 58.5362 sq. dm. 

Pagrs 268, 269. 

21. 42.315 rods. 

22. 49.74sq. r. dr.; 
39.06 sq. r. square ; 
10.68 sq. r. more in c 

Art. 666. 

3. 412| sq. ft. 
4' 3168 sq. in. 

5. 450 sq. ft. 

6. 14.l372 8q. ft. con.; 
17.6715 sq. ft. 

entire s. 



Pages 270, 271. 

8. 47.124 cu. ft. 

9. 59.2416+ gal. 

10. 18400 cu. ft. 

11. 325 cu. cm. 

12. 800 cu. dm., or 

liters ; 
0.8 Kl. 

13. 23382.66 + cu. in 
16. 96 sq. ft. 

16. 131.9472 sq. ft. 

17. 418.3 sq ft. 

18. 3769.9^ sq. ft 



\ 
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Answers. 



Pages 272, 273. 

SI. 5151. 157H lb. 

es. 9.163 cu. ft. 

es, 333 cu. ft. 

es. $45,289+. 

^6. 201062400 sq.m. 

^. 31416 sq. cm. 

£9. 259777100108 cu. mi 

50, 14.1372 cu. dm. 

51, 2982.065625 cu. ft. 

52, 354.1+ hhd. 

ruges 274, 273. 

2, 33.614+ gal. 

d. 1059.5286 liters. 

4. 658.125 gal. 

5. 102.9384 gal. 

6. $3.95 per gal. 

7. 3.31 bu. 

8. 8 in. 

ArU 684. 

2, 568rVtons. 

3, 241.164 bu. 
Jt, 57.024 bu. 

Tages 270, 277. 

5, $49.13. 

7. 50 ft. 

8, 122^ ft. 

Art. 0S7. 

2, 1152 sq. ft. 

5, 294 sq. ft. 

4, 72 sq.ft. 

6, 13 boards. 

7, 9 boards 18 ft. long; 
162 bd. tt. 

Art. 089. 

8, 22| cu. ft. 

9, 26 cu. ft. 
10. 12.726 in. 

rages 278, 279. 

1, 18756699. 

2, 16330115. 

5, 992385222. 
4. 11496. 

6, $4.97. 

e, 714.' 

7, $3192. 

8, 315 eggs. 



9, 15680 men. 

10. $31233^. 

11, 5 bu. 1 pk. 5J qt. 

12, 77.14+ bu. 

13. 40791427655. 
U, 75. 

15. 12 = g, c, (I. 

16. 63 J- smaller; 
80| larger. 

17. msmn; 

8 2 /Tif . 

ffa» "*'•» 

J, prod.: 
Iff, quot. 

18. 5. ^ 

19. $440. 

20. 224.67^3 bbl. 

21. $33.^. 

22. $3.20. 

23. 94.54f planks. 

24. $450. 
^5. 33J br. 
^6\ 73.84+ ft. 
27. 38.418+ ft. 
;^<^. 50%. 

29. $3675. 



(( 
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P^gres 280, 281. 

30., $31 ^ J, A's part ; 

$39^8^, B's 

$7811, C's 
31. 95f%. 
^.f. 2ict8. gain. 

33. $104.65. 

34. 77 Ha. 

35. $658.35. 

36. $72. 
<?7. 96 ft. 
38, 2280. 
^i?. 439i|, Slim ; 

87f|,dif.; 

46333tV, prod. ; 
If Iff . quot. 

J^O. $12525. 
41. $0.73J. 

^. 59fM- 

4^. $12432.432+. 

44' 15.73. 

45. $3.83 loss. 

46. $5329.03 profit. 

47, 72+ bu. 

48, 899.9+ bu. 
^. 9.67 cars. 



60, $115.09 loss. 
51. $19.89. 
J^. 88%. 

53. 242} acres. 

54. 847170 Phil. 
1206299 N. Y. 

55, 3364 Ca. 

56, 93J sq. ft. , 
67. 363. 73 J ft. V 

rages 282, 283c 

58. $745,875. 

59. 3 shares. 

60. 28J%. 

61. 44.204 ft 
6.^. $12000. 
65. .00^. 

64' h 

65. 106.08 cu.m. 

66. $450.84 

67. 540bbl8. 

68. $2120.60. 

69. $2747.50. 

70. 13.01+ in. 

71. 2.7 cm. 
7^. 3 mo. 

73. 23, f7. c. r«. 

74. $23809.52. 
76. 108 lbs. 

76. $3.50 per yd. 

77. 107 r/. c. d. 

78. $599.27 + . 

79. 113097.6 cu. in. 

80. 64.75, Ha. 

81. 39.88 + , HI. 

82. $271,845 + . 

83. 7+ in. 

84- h\\%' 

86. $11620.16 + . 

86, $665.37. 

87, $127.73. 

Pages 284, 28&^ 

88, $187.20. 

89, Oct. 16th. 

90, Dec. 6th, 1883. 

91, $1962.01. 

92, 2} ft. 

93, 8. 

94, 9. 

95, 6. 

96, 3375. 

97, 200%. 

98, $293.78. 



Answers. 
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99, 178.731 bu, 

100. 49140. 

101, 18 r. wide ; 
54 r. long. 

102. $595. 
lOS. 5. 19 ft. 
lOJf. 156 rods. 

105. $3432.91 ..Bank; 
$4932.91, all. 

106. 7 + in. = 1 side. 

107. 132.9+ meters. 

108. 1 yr. 1 mo. 14 d. 

109. $2174.585+. 

110. 24dif. 

111. 1970 80 pq. r. 
lie. $8.91 per bbL 

113. 126.589 Km. 

114. 78mi. 211 r. 

5.332+ yd. 

115. 7+%. 

rages 286, 287. 

1. 75635. 

2. 586916. 

3. 754108. 

4. 6783002. 

5. 738852a 

6. 1731704 

7. 1010663. 

8. 948395. 
P. 982110. 

10, 1183219. 
ii. 1199035. 
i;^. 725522. 
13. 662945. 
i4. 549253. 

15. 1417691. 

16. 774687. 
i7. 1163790. 
IS. 380261. 
i5>. 1373105. 

20. 1486901. 

21. 3193. 
;^^. 1856. 
23. 89111. 
;^4. 89189. 
25. 88909. 
^^. 16480a 
;^7. 366185. 
28, 665646. 
^5>. 611111. 
30. 111109. 
.?i. 89111. 
^^. 16489a 



33. 484737. 

,?4. 259331. 

35. 4436640650. 

36. 1817822786. 

37. 2626568694 

38. 1331846875. 

39. 202320926a 
Jfi. 1461214650. 

41. 1777211634. 

42. 4130024886. 

43. 1431347492.' 
44' 3468401325. 

45. 223702272. 

46. 1538746950. 

47. 768264600. 

48. 4405321875. 

49. 4084589512. 

51. 68919|Jf^^f. 

52. 51845H||f. 

53. 2044181 ,VA- 

54. 37758ff%Vif 

55. SSlUi^^%. 

56. 32070i|f J. 

57. 24368f|J|f. 

58. 96776 gVsfVff. 

59. 22965|i||i. 

60. 107932li^. 

61. 9392Hff 

62. 122599tV^. 

63. 17610^*. 

64. 82092itf H. . 

65. 158643/^. 

Art. 692. 

1. 18a^%. 

2. 23AV%. 

3. $110.22. 

4. $275. 

5. dSifo. 

6. 43|%. 

7. 14t%. 

8. $2205.88xV 

9. $1275. 

10. 1 yr. 8 m. 16 d. 

11. $638.37 + . 

12. $96.47. 

13. $58.62J. 
U. 6%. 

15. .005 ^;f. 

16, $2743.331. 

17, $30.94 

18, $85. 



19. $5460. 

20. £40 17s. 2d, 2.56 

far. 

21. $7020, pro.; 
$180, com. 

22. $51 

rages 288, 289, 

23. $448. 

24. $2285. 

25. $6000. 

26. $1584. 

27. $792.44+ prin. 

28. $135.30. 

29. $lia626. 

30. 6J%. 

31. $8251.67i. 

32. 3 yr. 4 m. 12 d. 

33. $2392.34 

34. $2664.102 + . 

35. 3yr. 10 m. 6 d. 

36. $8072. 
.?7. 6}%. 
5<?. $60. 
.J5. $16640. 
40. Oct. lOth. 

4i. £1552 19s. 8.6d. 
42. 6}%. 
4^. $183.77. 

44, QrVAfc. 

45, ]Sone. 

46, 9%. 
^7. .OOfJ. 

^rf . 693. 

1, 68971 fr. 

;?. 59.56 meters. 

3. 127 fields. 

4. 1323.2248 HL; 
$7507.98. 

5. 3r m. c. 

6. 44 men. 

7. 22.7 cm. 

8. 0.557 m., 

or 5,57 dm. 

9. 7.503 m. 

10. 2.3+ cm. 

11, 118.0976 cu. dm. 

rages 290, 291. 

2, -fg. 
S. ^. 

S. f . 
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Answers. 






A* 

tV 



7. 

8. 

9. 

10. 

11. 51 bags ; 
3| bu. in each. 

12. 382 lots; ^ji A. each. 

Art. 697. 

2. 24. 

3. y = 15f . 

6. 61 days ; A, 10 t. ; 
B, 15t.; 0,8t. 

7. 5hr. 20min.; 
meet at stg. pt. 

8. 8 hr. walk ; 
22 times No. 1 ; 
28 " No. 2 ; 
83 « No. 3. 



Beiges 293, 294. 

2. 515044. 

3. 45327848. 

4. 53837066. 

5. 675159828. 

7. 2916 ; 3025 ; 3364. 

8. 2704 ; 3136 ; 3481. 
10. 2025 ; 4225 ; 7225 ; 

9025. 
12. 11025 ; 13225 ; 

21025; 18225. 
U. 59004. 

15. 82852. 

16. 29623. 

17. 31394. 

^re. 709. 

6. Saturday. 

6. 320 y. 3 m. 8 dys. 

7. Friday, May 16. 

rage 300. 

2. $3753.60. 

3. 1303300. 

4. $3177.72. 

5. $743.88. 



rages 309-314. 

1. 93. 

2. 155TVofeach. 

3. 8Jimo. 
^. 427 mo. 

5. A, $11317 ; 

B, $9053.60 ; 

C, $6224.35 ; 

D, $6224.35 ; 

E, $6224.35 ; 

F, $622435. 

6. 65 each. 

7. 313 horses; 
$61 each. 

8. 247 yds.; 
$1151.25 cost 

9. 108 A. left ; 
$3 per A. 

10. 150 men. 

11. 1152597 bbls. 

12. 690 lbs. left ; 
$0,571 per lb. 

13. $5,618 per head. 

14. 32 spoons of each. 

15. 49 animals. 

16. 48 feet 

17. $21428.57. 

18. $480,305. 

19. $240. 

20. 190 sq. ft. 

21. $9441 Net g. 

22. U. S. 3's = 2Jt%; 
B.&0.6'8=4}?|||f^. 

23. .053^7. 

24. 35343 lbs. 

25. 96 rods. 

;^6. 8s. lOJd. per yd. 

27. $10566.43 gain. 

28. m%. 

29. 7imo. 

30. $500forl5yrs.; 
$1378.9162 greater. 

31. 7% bonds; 
1/^% better. 

32. 8.807+ miles. 

33. m. 

34. 172.8 shares. 

35. $4200, Ist ; 
$3900, 2nd; 
$3640, 3rd. 

36. 45+%. 

37. $264.25. 

38. $1838.8745. 

39. $290 gain. 



<( 



it 



40. $8.25 on 2 mo; 
8 J cts. per bbL 

better. 

41. 79315.2 gals. ; 
' $3569.184 val. 

4^. 12hfo. 

43. $891,493 loss. 

44, $118^1 per shara 
4^. 4/A%. 

46. $900, A's money. 
$720, B's 
$240, C's 

47. ^less; 
f J greater. 

48. { of the mine. 

49. 20 days A ; 
30 •' B; 

50. 322 lots. 

51. 6t%. 

52. 396096 Pop. 

53. 43% B; 
68% C. 

54. 28+% N. Y. 

55. $3438.75. 

56. 75%. 

57. 66|% Gold; 
33J% Silver. 

58. 20 books. 

59. 26250 oz. gold ; 
29161 oz. alloy. 

60. 1900, 1st ; 
2660, 2nd ; 
3420. 3rd. 

61. $54000. 

62. $6533J. 
65. 21050. 

64. $10097J, 1st cost ; 
$12347i|, 2nd cost 
.012+ R of gain. 

65. 80f %. 

66. $12.32 marked. 

67. 26 J yds. 

68. 3691 1 IJ times; 
14.6608 ft. cir. 

69. $18.20. 

70. $387.88 + . 

7L $450, C's money 
$800, D's 

72. 53 days. 

73. $477.95 due. 

74. $11338.98. 

75. 9%. 

76. $53,196. 

77. 161%. 



it 



Answers. 
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78. $1500, daughter's 

share. 
$2500, each son's ; 
$10000, widow. 

79. $1103.3811, A's 

salvage ; 
$945.76i{, B's 
salvage ; 



$1050. 84tf Cs; 
.6im loss % of 
each. 

$1784.11ifV. A's loss ; 
$1529.2311, B's 
$1699.15if , C's 

80, $708.75 dif. 

81. $189.03 Bal. 



t€ 



ft 



8!B. 48a6bag8. 

8S, 2i%. 

84. $429.92 

85. $2313.72. 

86. n^\\% gain. 

87. Jan. 7. 

88. $287.55. 



/ ; 
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